




TO WHOM IT &TI CONCERX: 

The 1980 e d i t i o n  o f  " A t  t h e  Crossroads" ,  a  r e p o r t  on 
C a l i f o r n i a ' s  endangered and  rare f i s h  and w i l d l i f e ,  
is des igned  t o  be a permanent f i l e  copy w i t h  s u b s e q u e n t  
upda te  and a d d i t i o n  m a t e r i a l s  s u b m i t t e d  p e r i o d i c a l l y .  
R e c i p i e n t s  of  t h i s  e d i t i o n  s h o u l d  p e r i o d i c a l l y  check 
w i t h  t h e  Department o f  F i s h  and G a m e  a t  1416 i l i n t h  
S t r e e t ,  Sacramento,  C a l i f o r n i a  95814 (916-445-1146 o r  
916-445-5186) t o  b r i n g  y o u r  f i l e  c o p i e s  up- to- date on 
a l l  r e v i s i o n s .  

T h i s  p u b l i c a t i o n  i s  now b e i n g  hand led  i n  such  a  manner 
t o  c u t  p r i n t i n g  and d i s t r i b u t i o n  expenses .  

! 
D i r e c t o r  



STATE OF CALIFORNIA4ESOURCES AGENCY EDMUND G. BROWN JR.. Govern- 

DEPARTMENT OF FISH AND GAME 
1416 NINTH STREET 
FACRAMENTO. CALIFORNIA 9581 4 

(916) 445-3531 

Honorable Edmund G. Brown Jr., Governor 
State of California 
Sacramento, California 95814 

Dear C-vernor Brown: 

Enclosed is the fifth biennial report on the status of California's endangered and 
rare fish and wildlife, which is transmitted herewith pursuant to the legislative 
mandate under the "California Species Preservation Act of 1980". Like the previous 
At the Crossroads, this report describes the current status of the fish and wild- 
life species listed by the Fish and Game Commission as endangered or rare, and 
summarizes what is being done to ensure the continued survival of those species. 

As with all wildlife, but especially the endangered species, the key to survival is 
protection of habitat. For species threatened with extinction that occupy public 
land, the protection and preservation of habitat can usually be arranged through 
the cooperative efforts of government agencies. However, great difficulty is 
encountered in preserving endangered species when these species occur on private 
lands. 

Thus far, the most successful way of preserving endangered species habitat in 
private ownership has been through acquisition by state and/or federal agencies. 
However, the rapidly escalating price of the remaining wildlands is reducing the 
effectiveness vith which we can preserve habitat. 

Without some incentive for and means whereby local governments can be encouraged 
or required to protect habitat on private land, or without substantially greater 
state appropriations to acquire habitat, we may not succeed in preserving some 
species. 

The original list of state-designated endangered and rare species was compiled in 
1971, with 43 forms of fish an&wildlife included. As our knowledge of the status 
of additional threatened species increased., the list has been amended with status 
designation changes and species additions. This report describes the current 
status of 63 forms of fish and wildlife. To reduce labor and printing costs, the 
Department is asking recipients of this edition of At the Crossroads to maintain 
a copy in their files for future use. As subsequent addenda are prepared, they 
will be made available to recipients of this edition. 

Sincerely, 

I 
Director 
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ERRATA SHEET 
(Replaces page 1 of t e x t )  

This r epor t  descr ibes  t h e  cu r ren t  s a t u s  of 63 forms of  f i s h  anc w i i d l i f e  spec ie s  
l i s t e d  by t h e  F i s 3  and Gaae Com.ission a s  endangered o r  r a r e ,  a s  au thor ized  under 
t h e  C a l i f o r n i a  Zncbzgered Species Act,  Sec t ions  2050-2055 of  t h e  C a l i f o r n i a  F i sh  
and Came Code. The r epor t  summarizes what has been accompiLshed and makes recom- 
nendat iocs t o  ensure t h e  enharicemect and continued s u r v l v a l  of :hose spec ies .  A 
b i e n n i a l  r e p o r t  w i l l  be provided t o  t h e  Leg i s l a tv re  t o  keep them appr ised  on t h e  
s t a t u s  of  l i s t e d  spec ie s .  .4s adder-da $0 "At t h e  ~ r o s s r o a d s "  a r e  prepared they  
w i l l  be mede a v a i l a b l e  t o  r e c i p i e n t s  of t h i s  e d i t i o n .  



INTRODUCTION 

S t a t e  Background 

The C a l i f o r n i a  Leg i s l a tu re  was t h e  f i r s t  i n  t h e  Ucited S t a t e s  t o  p r o h i b i t  t h e  
impor ta t ion ,  t a k i n g ,  possession,  and s a l e  of  endangered and r a r e  spec ie s .  The 
Endangered Species  Act of 1970, authored by Assemblymen Warren and S i e r o t y ,  
expressed t h e  L e g i s l a t u r e ' s  concern over  C a l i f o r n i a ' s  threa tened  w i l d l i f e ,  defined 
r a r e  and endangered w i l d l i f e ,  and gave a u t h o r i t y  t o  t h e  F ish  and Game Commission 
t o  i d e n t i f y  animals i n  Ca l i fo rn ia  t h a t  a r e  r a r e  and endangered. On May 21, 1971, 
t h e  Commission dec lared  t h e  f i r s t  group o f  43 animals endangered o r  r a r e .  

A l e g i s l a t i v e  mandate i n  1970, t h e  Ca l i fo rn ia  Species  P rese rva t ion  Act,  authored 
by Assemblyman Karabian, d i r e c t e d  t h e  Ca l i fo rn ia  Department of Fish and Game t o  
inventory a l l  th rea tened  f i s h  and w i l d l i f e ,  develop c r i t e r i a  f o r  r a r e  and endan- 
gered spec ie s ,  and r e p o r t  t o  t h e  Governor and t h e  Leg i s l a tu re  every two yea r s  on 
t h e  s t a t u s  of t h e s e  animals.  On Zanuary 1, 1972, t h e  Department submitted i t s  
f i r s t  b i e n n i a l  r e p o r t ,  " A t  t h e  Crossroads - a r epor t  on Ca l i fo rn ia ' s  endangered 
and r a r e  f i s h  and w i l d l i f e . "  That r e p o r t  descr ibed  t h e  43 spec ies  of w i l d l i f e  
threa tened  with e x t i n c t i o n  o r  poss ib l e  p e r i l  and recommended ac t ions  f o r  t h e i r  
proEection and p rese rva t ion .  

Subsequent s t a t u s  r e p o r t s  were made i n  1974, 1976 and 1978. This  i s  t h e  f i f t h  
e d i t i o n  of A t  t h e  Crossroads. 

Other s t a t e  l e g i s l a t i o n  t o  p ro tec t  and r e s t o r e  endangered w i l d l i f e  inc ludes  t h e  
Environmental P ro tec t ion  and Research Act o f  1970 which c rea t ed  an Environmental 
P ro tec t ion  Program Fund from t h e  s a l e  of personal ized  automobile l i c e n s e  p l a t e s .  

Assembly J o i n t  Resolut ion Nmber 31 i n  1970 memorialized t h e  P res iden t ,  Congress, 
and t h e  Sec re t a ry  o f  t h e  I n t e r i o r  t o  a s s i s t  t h e  Department of F ish  and Game i n  
compiling a  spec ie s  inventory of  threa tened  f i s h  and w i l d l i f e  and t o  e s t a b l i s h  
c r i t e r i a  f o r  determining r a r e  and endangered spec ie s .  

The Leg i s l a tu re  appropr ia ted  $1 mi l l ion  from t h e  General Fund t o  reimburse t h e  
Department f o r  1974-75 f i s c a l  ye& nongame spec ie s  management and p r o t e c t i o n  
a c t i v i t i e s .  General Fund reimbursement has continued each year  and it has 
increased  t o  where $9.3 mi l l i on  i s  budgeted f o r  1981-82. 

Assis tance a l s o  i s  provided by a  seven-member C i t i zens  Nongame Advisory Committee, 
appointea by t h e  Di rec to r  of  F ish  and Game i n  1975 t o  review and advise  t h e  
Department on i t s  nongame spec ies  programs and t o  recommend sources of funding. 

The Department of F ish  and Game and t h e  U. S. F ish  and Wi ld l i f e  Serv ice  en te red  
i n t o  a  coopera t ive  agreement i n  1976, under which t h e  Department agreed t o  manage - 
federa l-  and s t a t e - l i s t e d  endangered, threa tened  and r a r e  spec ie s ,  and became 
e l i g i b l e  t o  r ece ive  Endangered Species Act grant- in- aid funds. The Department 



has renewed t h i s  agreement annually s ince  1976. Ir. 1979, t h e  agreement was revised  
t o  include p l a n t s  fol lowing t h e  Endargered Species Act amendments o f  1978. Endan- 
gered and r a r e  p l a n t s  a r e  covered i n  a sepa ra te  b ienn ia l  r epor t  a s  requi red  under 
the Ca l i fo rn ia  Native P lan t  Protec t ion  Act of 1977. 

Federal  Background 

Mthough Congress e a r l i e r  had enacted endangered spec ies  l e g i s l a t i o n  ( t h e  Endan- 
gered Species Preservat ion  Act of 1966 and t h e  Endangered Species Conservation Act 
of 1969) t h e  shortcomings of t h i s  l e g i s l a t i o n ,  and t h e  i n a b i l i t y  o r  unwil l ingness 
of many s t a t e s  t o  enact  programs t o  p ro tec t  endangered spec ies ,  made it apparent 
t h a t  s t ronger  measures were needed. A s  a consequence, Congress passed,  and t h e  
Pres ident  s igned on December 28, 1973, a new Endangered Species Act (P.L. 93-205), 
which extended fede ra l  a u t h o r i t y  over migratory,  r e s i d e n t  and fo re ign  spec ies  of 
animals and p l a n t s  dec lared  endangered o r  threa tened by t h e  Secre tary  of t h e  
I n t e r i o r .  The 1973 Act defined w i l d l i f e  t o  inc lude  a l l  t axa  i n  t h e  animal kingdom 
except harmful i n s e c t s ,  thus extending t o  i n v e r t e b r a t e s  p ro tec t ion  previous ly  
a v a i l a b l e  only t o  ve r t eb ra te s .  The Act a l s o  extended p ro tec t ion  t o  p l a n t s  f o r  t h e  
f i r s t  time i n  t h e  h i s t o r y  of f e d e r a l  endangered spec ies  l e g i s l a t i o n .  

The Act requi red  all f e d e r a l  agencies t o  p r o t e c t  and r e s t o r e  spec ies  so l i s t e d ,  and 
p roh ib i t ed  f e d e r a l  agencies from funding o r  ca r ry ing  out  a c t i v i t i e s  o r  programs 
t h a t  would adverse ly  a f f e c t  t h e  c r i t i c a l  h a b i t a t  of endangered o r  th rea tened  
species .  The Act a l s o  provided t h a t  s t a t e s  en te r ing  i n t o  cooperat ive agreements 
with t h e  Fish  and Wi ld l i f e  Service  may rece ive  grant- in- aid funds t o  manage 
f e d e r a l l y- l i s t e d  species  wi th in  t h e  s t a t e .  

The 1973 Act def ined  "endangered species"  and " threatened species"  a s  fol lows:  

Endangered Species means any species  which i s  i n  danger of e x t i n c t i o n  
throughout a l l  o r  a s i g n i f i c a n t  po r t ion  of i t s  range,  o t h e r  than  a 
species  o f  Class  I n s e c t a  determined by t h e  Sec re ta ry  t o  c o n s t i t u t e  a 
pes t  whose p ro tec t ion  under the  provis ions  of t h i s  Act would p resen t  
an overwhelming and overr id ing  r i s k  t o  man. 

Threatened Species means any spec ies  which is l i k e l y  t o  become an 
endangered species w i t h i n s t h e  foreseeable  f u t u r e  throughout a l l  o r  
a s i g n i f i c a n t  po r t ion  of i t s  range. 

Wild l i fe  found i n  Ca l i fo rn ia  a n d ' i t s  o f f shore  waters ,  which a r e  on t h e  f e d e r a l  l i s t  
of endangered ( E )  and threa tened ( T )  spec ies ,  a r e  as fol lows:  

Insec t s  Fishes 
Mission Blue B u t t e r f l y  ( E )  L i t t l e  Kern Golden Trout (T) 
L o t i s  Blue B u t t e r f l y  (E) Lahontan Cut throat  Trout (T)  
Palos Verdes Blue B u t t e r f l y  ( E )  Pa iu te  Cut throat  Trout (TI 
E l  Segundo Blue Bu t t e r f ly  ( E l  Mohave Chub (E)  
Smith's Blue B u t t e r f l y  ( E )  Bonytai l  Chub (E)  
San Bruno E l f i n  Bu t t e r f ly  (E) Colorado Squawfish ( E )  
Lange's Metalmark Bu t t e r f ly  ( E )  Tecopa Pupfish ( E )  
Kern Primrose Sphinx Moth ( T )  Owens Pupfish ( E )  

. 

Delta Green Ground Beet le  (T) Unarmored Threespine St ickleback 
Valley Elderberry Longhorn Beet le  ( T )  ( E )  



Amphibians 
San-ca Cruz Long-toed Salamander (E) 
Desert  Slender  Salamander (E) 

Rept i l e s  
Blunt-nosed Leopard Lizard (E) 
I s l a n d  J i g h t  Lizard (T) 
Coachella Fringe- toed Lizard (T) 
San Francisco Garter  Snake (El 

Birds  
C a l i f o r n i a  Brown Pel ican  (E) 
Aleut ian  Canada Goose (E) 
C a l i f o r n i a  Condor (E) 
Bald Eagle ( E )  
American Peregrine Falcon (E) 
C a l i f o r n i a  Clapper Rai l  (E) 
Light- footed Clapper Ra i l  (E) 
Yuma Clapper Ra i l  (E) 

C a l i f o r n i a  Least Tern (E) 
San Clemente Loggerhead Shr ike  (E) - 
San Clemente Sage Sparrow (TI 
Santa  Barbara Song Sparrow (E) 

Mammals 
Morro Bay Kangaroo Rat (E) 
S a l t  Marsh Harvest Mouse ( E )  
Sperm Whale ( E l  
Gray Whale (E) 
Finback Whale (El 
Se i  Whale (E) 
Blue Whale (E) 
Humpback Whale (E) 
Right Whale (E) 
San Joaquin K i t  Fox (E) 
Southern Sea O t t e r  (T) 

Severe p e n a l t i e s  f o r  those  convicted o f  v i o l a t i n g  provis ions  of t h e  Act can be 
imposed, and a reward system t o  encourage apprehension i s  provided. A person,  
o the r  than  a s t a t e  o r  f ede ra l  o f f i c i a l ,  who ga thers  evidence l ead ing  t o  convic t ion  
can be rewarded up t o  a maximum of $2,500. A person a l s o  can commence a c i v i l  
s u i t  en jo in ing  any person o r  governmental agency from v i o l a t i n g  provis ions  o f  t h e  
Act. 

Cooperative Agreement 

An important p a r t  of  t h e  f e d e r a l  Endangered Species  Act i s  a provis ion  t h a t  
r e q u i r e s  t h e  Secre tary  of  t h e  I n t e r i o r  t o  n e g o t i a t e  coopera t ive  agreements w i t h  
s t a t e s  whose programs and a u t h o r i t i e s  f o r  managing f e d e r a l l y- l i s t e d  endangered and 
threa tened  w i l d l i f e  meet c e r t a i n  minimum b i o l o g i c a l  and l e g a l  s tandards .  S t a t e s  
which s i g n  coopera t ive  agreements with t h e  F ish  and Wild l i fe  Serv ice  a r e  e l i g i b l e  
t o  r ece ive  f e d e r a l  grant- in- aid funds on a 213-1/3 f ede ra l- s t a t e  matching b a s i s .  

I n  June 1976, C a l i f o r n i a  s igned such an agreement and subsequently app l i ed  f o r  and 
received grant- in- aid funds. With t h e s e  funds, t h e  Department has been a b l e  t o  
expand i t s  programs t o  b e t t e r ' d e a l  with t h e  problems and needs of p r o t e c t i n g  and 
r e s t o r i n g  endangered, threa tened ,  and r a r e  spec ie s ,  i nc lud ing  s t a t e - l i s t e d  spec ie s  
not  on t h e  f e d e r a l  l i s t .  Also, ,Jncluded i n  t h e  grant- in- aid program a r e  funds f o r  
acqui r ing  c r i t i c a l  h a b i t a t  of  endangered and threa tened  spec ie s .  

Habi ta t  Preserva t ion  

A key f a c t o r  i n  t h e  b a t t l e  t o  preserve w i l d l i f e  spec ie s  l i e s  i n  t h e  p rese rva t ion  of 
t h e  n a t u r a l  ecosystems i n  which these  animals exist--ecosystems th rea t ened  by a 
r a p i d l y  changing environment. Preserv ing  h a b i t a t  f o r  endangered spec ie s  b e n e f i t s  
numerous o t h e r  spec ies  a s  well .  The S a l t  Marsh Harvest Mouse, f o r  example, i s  only  
a small p a r t  of  t h e  n a t u r a l  community of  p l a n t s  and animals i n  t h e  t i d a l  marshlands - 
of t h e  San Francisco Bay. BUL i f  t h e  s u r v i v a l  of t h i s  unique animal can be  assured ,  
a wide d i v e r s i t y  of  w i l d l i f e  equal ly  dependent on t h i s  h a b i t a t  can be preserved.  
I n  s h o r t ,  endangered spec ies  preserva t ion  i s  h a b i t a t  preserva t ion .  



Since 1970 the Department of Fish and Game has been acquiring habitat and preserv- 
ing important natural ecosystems. A system of ecological reserves has been 
established and coastal wetlands, such as Upper Newport Bay and Bolsa Chica Marsh 
in southern California and Bair Island and other tidal marshlands in the San 
Francisco Bay area, have been preserved. Much of this has been accomplished 
through funds provided by the Environmental Protection and Research Act and 
special appropriations from the Legislature. 

Other agencies of state government also have been responsive to the needs of 
endangered wildlife. The Department of Parks and Recreation has established 
natural preserves within the park system for the California Least Tern, the 
American Peregrine Falcon, Belding's Savannah Sparrow, the Light-footed Clapper 
Rail, San Francisco Garter Snake and Yellow-billed Cuckoo. Habitat important to 
the survival of the Morro Bay Kangaroo Rat and the Peninsular Bighorn Sheep was 
added to the Montana De Oro and Anza Borrego Desert state parks, and the establish- 
ment of the Morro Rock Natural Preserve in Morro Bay State Park gave protection to 
the endangered Peregrine Falcon. Also, the California Department of Transportation 
partially restored a breeding pond for the Santa Cruz Long-toed Salamander at 
Valencia Lagoon. 

Federal agencies have made substantial contributions toward endangered species 
preservation by establishing national wildlife refuges, research natural areas and 
similar environmental protection units to protect critical habitat. 

Contributions have also been made by county and city planning departments and local 
governments. An example is the preservation of the Palo Alto Marsh and Salt Marsh 
Harvest Mouse habitat by the City of Palo Alto through its Baylands Nature 
Interpretive Center. The County of San Mateo has committed itself to the protec- 
tion of the San Bruno Elfin and Mission Blue Butterflies on San Bruno Mountain 
through acquisition of a large park, and it is sponsoring studies to prepare a 
habitat conservation plan for the portion of the Mountain subject to development. 

Conservation organizations and concerned citizens' groups have provided additional 
impetus to endangered species habitat preservation. The California Natural Areas 
Coordinating Council has compiled an inventory of 2,300 natural areas and the 
University of California has established a Natural Land and Water Reserves System. 
The National Audubon Society, The Nature Conservancy, and the National Wildlife 
Federation are among conservation organizations prominent in preserving natural 
areas in California through acquisition and contributions of funds. The Nature 
Conservancy was instrumental in helping establish in the Department a new unit 
called the California Natural Diversity Data Base Program, one of whose objectives 
is to identify and catalogue lochlity data for all native fauna and flora in the 
state to enable government agencies to protect native species and their habitats. 

This is not to say all that is needed has been accomplished. Much remains to be 
done, and with continuing and increased financial support and public interest, the 
state will be able to protect and conserve habitat essential to the preservation 
of California's endangered and rare fish and wildlife. 

Recent Listing Changes 
- 

In October 1980, the State list of endangered and rare species was amended by 
action of the California Fish and Game Comission. The following species were 



added t o  t h e  endangered l i s t :  Ca i i fo rn ia  Freshwater Shrimp; B u l l  Trout; Desert 
Pupfish; Coachella Fringe-toed Lizard; Elf  O w l ;  Great Gray Owl ;  Least 3 e l l ' s  Vireo; <.. 
Giant Kangaroo Rat; Amargosa Vole; and Inyo Brown Towhee. The Th ick ta i l  Chub, now 
probably e x t i n c t ,  was dele ted  from t h e  endangered l i s t .  The following were added 
t o  t h e  r a r e  l i s t :  T r i n i t y  B r i s t l e  S n a i l ;  Shas ta  Crayfish;  Magic Gecko; San 
Joaquin Antelope Squ i r re l ;  and S i e r r a  Nevada Red Fox. The Modoc Sucker and t h e  
Fresno Kangaroo a a t  were r e c l a s s i f i e d  from r a r e  t o  endangered. Also, t h e  l i s t  now 
incorporates t h e  Bald Eagle a s  the  species  r a t h e r  than a s  t h e  southern subspecies,  
and t h e  s c i e n t i f i c  name of Wolverine was correc ted  t o  r e f l e c t  t h e  current  taxon- 
omic c l a s s i f i c a t i o n .  These amendments were made t o  r e f l e c t  our current  knowledge 
about t h e  s t a t u s  of s t a t e  w i l d l i f e  species  and subspecies. The changes .bring t h e  
t o t a l  number of  w i l d l i f e  forms on t h e  S t a t e  endangered and r a r e  l i s t  t o  63, 1 4  more 
than had been included i n  the  previous b i e n n i a l  r epor t .  

Species l i s t e d  i n  t h i s  publicat ion do not  necessa r i ly  comprise a l l  na t ive  species  
t h a t  a r e  endangered o r  r a r e  i n  t h e  s t a t e .  There i s  a need fo r  c i t i z e n s  t o  provide 
information t h a t  would j u s t i f y  fu r the r  inves t iga t ion  f o r  species t h a t  may be i n  
decl ine  o r  a l ready depleted.  Persons w i t h  such information should contac t  t h e  
Department of Fish  and Game, 1416 Ninth S t r e e t ,  Sacramento, CA 95814. 

Endangered and Rare Species Accounts 

The species  accounts t h a t  follow summarize t h e  ac t ions  taken by t h e  Department of 
Fish and Game t o  f u l f i l l  t h e  i n t e n t  of  t h e  Legis la ture  and t h e  Congress wi th  regard  
t o  endangered species  l e g i s l a t i o n .  Fauna species  accounts a r e  l i s t e d  i n  phylo- 
gen'etical order .  Species s t a t u s  i s  discussed i n  each of t h e  species accounts. 

The animals on t h e  following pages have been declared endangered by t h e  Ca l i fo rn ia  
Fish and Game Commission because t h e i r  continued exis tence  i s  jeopardized by one 
o r  more causes,  including l o s s  of h a b i t a t ,  change i n  h a b i t a t ,  overexploi ta t ion ,  
predation,  competition o r  disease.  

The animals t h a t  have been declared x, although not p resen t ly  threa tened with 
ex t inc t ion ,  a r e  i n  such small numbers throughout t h e i r  range t h a t  they may become 
endangered i f  t h e i r  environments worsen. 

A l l  animals l i s t e d  a r e  protec ted  and may be taken only fo r  research  purposes under 
a memorandum of  w.derstanding.issued by t h e  Department of Fish and Game, as author-  
ized by t h e  Fish  and Game Commission. 

Following t h e  species  accounts i's a l i s t i n g  of  e x t i n c t  and ex t i rpa ted  w i l d l i f e  
species .  

The f i f t h  b i e n n i a l  r epor t  on t h e  s t a t u s  of C a l i f o r n i a ' s  endangered and r a r e  f i s h  
and w i l d l i f e  was published by t h e  Department of  Fish and Game, E. C .  Fu l l e r ton ,  
Direc tor ,  under t h e  auspices of t h e  Resources Agency, Huey Johnson, Secre tary ,  and 
with the  cooperation of t h e  Fish aEd Game Commission, Elizabeth L .  Venrick, Ph.D., 
Chairperson. The Report was edi ted  by Robert D. Mal le t te ,  Wild l i fe  Management 
Supervisor, and Stephen J. Nicola, Senior F i she r i e s  B io log i s t ,  and produced by t h e  
Conservation Education Branch, Sacramento, Cal i fornia .  

- 
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3UIT YRISTLZ SNAIL 
:!4onadenia s e t o s a )  

CLASSIFICATION: S x t e  - Rare 
Federal  - Not Listed 

DESCRIPTI3N: This i s  a medium-sized, 5ul l - sur faced ,  brown t o  chesznut-colored 
s n a i l ,  wi th  a l i g h t e r  pe r iphe ra l  band. The p e r i p h e r a l  band may have a dark c e n t r a l  
s t r i p e .  The a d u l t  s h e l l  i s  25-35 nun ( 1 - 1 . 4  i n . )  i n  diameter and has  s i x  whorls. 
The per ios t racum bears  s h o r t  ; ranslucent  b r i s t l e s  frolc which M. s e t o s a  de r ives  i t s  
name. Spider  webs and s m G l  l e a f  p a r t i c l e s  o f t e n  become entangled i n  t h e  b r i s t l e s  
maicing t h e  s n a i i s  more d i f f i c u l t  t o  see .  The boay of t h e  s n a i l  i s  dark  gray wi th  
c l o s e l y  spaced r u s s e t  o r  salmon-colored t u b e r c l e s  r e s u l t i n g  i n  an o v e r a l l  l i g h t  
reddish-brown agpearacce. This s ~ e c i e s  has  been c a l l e d  t h e  "Cal i fofn ia  Northern 
River s n a i l "  by t h e  U. S. F i sh  and Wi ld l i f e  Serv ice .  

DISTRIBUTICN: The T r i n i t y  B r i s t l e  S n a i l  i s  known from l i v i n g  ind iv idua l s  o r  s h e l l s  
a t  only  fou r  l o c a t i o n s  along T r i n i t y  River and i t s  t r i b u t a r i e s  i n  T r i n i t y  County. 
This s n a i l  occurs  near  spr ing  seeps on moist bu$ gene ra l ly  wel l  d ra ined ,  somewhat 
s t a b l e ,  l e a f  mold covered s lopes  i n  mixed deciduous-coniferous f o r e s t s  and on 
s t a b i l i z e d ,  f o r e s t e d  r i p a r i a n  benches. I t  i s  found only  i n  t h e  presence of  hard- 
wood ove r s to ry  i n  moderate t o  deep shade. j uven i l e s  up t o  9 mm (.36 i h . )  diameter  
l i v e  beneath t h e  l o o s e  bark of s tanding  deadwood 0.5-3 m (1.64-9.84 f t . )  above 
ground l e v e l .  Larger juveni les  and a d u l t s  do not climb. Because it i s  uncommon, 
even wi th in  i t s  r e s t r i c t e d  range and has a very d i s t i n c t i v e  s h e l l ,  i t  is  vulnerable  
t o  overharves t ing  by s h e l l  c o l l e c t o r s .  

RECOVERY EFFORTS: The Department and t h e  U.  S .  Forest  Serv ice  conducted o r  funded 
s t u d i e s  on t h e  s n a i l ' s  d i s t r i b u t i o n ,  abundance, and h a b i t a t  requirements i n  1978. 
The U. S.  Fores t  Serv ice  recognizes M .  s e t o s a  as a s e n s i t i v e  spec ie s  and has 
developed an i n t e r i m  management p l a n f o r  i t .  

FUTUFE MANAGEMEIW: I n  l i g h t  of  a recent  "new l o c a l i t y  record" a d d i t i o n a l  surveys 
f o r  t h e  spec ie s  should be undertaken. S tud ie s  should be i n i t i a t e d  on l i m i t i n g  
f a c t o r s ,  reproduczive b i o l o u ,  and a c t i v i t y  cyc les  t o  provide necessary information 
f o r  t h e  p r o t e c t i o n  of  t h e  spec ies .  

REFERENCES: 

A r m i  j o ,  P.  1979. Monadenia s e t o s a  ( C a l i f o r n i a  nor thern  r i v e r  s n a i l ) .  In t e r im 
spec ies  management p lan .  U .  S. Fo res t  Se rv ice ,  Shas ta- Tr in i ty  National  
Fores t .  Unpublished 1%. 2h pp. 

Roxh, B . ,  and L. L .  Eng. 1980. D i s t r i b u t i o n ,  ecology, and reproduct ive  anatomy 
of a r a r e  l and  s n a i l ,  Monadenia s e t o s a  Talmadge. C a l i f .  Fish Game 66(1):4-16.  

Talmadge, 3. R .  1952. A b r i s t l e d  Monadenia from C a l i f o r n i a .  Nauti lus  66:&7-50. 
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CALIFORMA FRESHWATER SHRIMP 
(Syncaris  p a c i f i c a )  

CLASSIFICATION: S t a t e  - Endangered 
Federal - Not Lis ted  

DESCRIPTION: Syncaris p a c i f i c a  i s  a s m a l l  shrimp seldom exceeding 50 ( 2  i n . )  
t o t a l  l eng th .  Males and juveniles  a r e  t r ans lucen t  t o  near ly  t ransparent .  Females 
may be t r ans lucen t ,  but  o f t en  a r e  dark reddish-brown t o  nea r ly  black. These dark 
individuals  may o r  may not  exh ib i t  a broad t a n  dorsa l  band. The f i r s t  and second 
pereiopods (walking l e g s )  a r e  chelated and have terminal  t u f t s  of se tae .  Exopods 
a r e  present  on t h e  l e g s  even i n  t h e  a d u l t  s tage .  A s h o r t  sp ine  above t h e  eye 
( s u p r a o r b i t a l )  and a prominent rostrum a r e  a l s o  present .  -The r o s t l y n  has 0-3 
dorsa l  sp ines  and up t o  10  v e n t r a l  spines.  

DISTRIBUTION: This species  i s  endemic t o  Marin, Napa, and Sonoma count ies  where it 
l i v e s  i n  shallow, low-gradient streams wi th  good r i p a r i a n  cover and undercut banks. 
Or ig inal ly  i t  was abundant i n  severa l  streams i n  t h e  t h r e e  county a r e a .  A s  
r ecen t ly  as 1964 g. pac i f i ca  s t i l l  occurred i n  at  l e a s t  1 0  streams. By 1975 i t  had 
apparently been e x t i r p a t e d  from f i v e  of t h e s e  l o c a l i t i e s .  Causes f o r  t h e  decl ine  
of populations a r e  r e l a t e d  t o  increased r e s i d e n t i a l  and a g r i c u l t u r a l  .development 
and t h e  r e s u l t a n t  increased demand f o r  water.  Some formerly perennia l  streams a r e  
now dry during t h e  summer. Impoundments have f u r t h e r  reduced e s s e n t i a l  h a b i t a t ,  
grazing has collapsed undercut banks, and c l e a r i n g  has reduced r i p a r i a n  vegetat ion.  

RECOVERY EFFORTS: The Department has conducted s tud ies  on t h e  d i s t r i b u t i o n ,  
h a b i t a t  requirements, and l i f e  h i s t o r y  of  t h i s  spec ies .  These s t u d i e s  a r e  
continuing. 

FUTURE MANAGEMENT: I n  streams such a s  Lagunitas Creek with flows con t ro l l ed  by 
upstream dams, it i s  important t o  e s t a b l i s h  t h e  minimum winter  f lushing flows 
necessary t o  maintain t h e  e s s e n t i a l  undercut banks and prevent excessive s i l t a t i o n .  
Streams where shrimp populations have been e x t i r p a t e d  need t o  be surveyed t o  
determine t h e  f e a s i b i l i t y  of  restocking.  Studies must be implemented t o  determine 
t h e  importance of upstream movement by t h e  shrimp i n  maintaining t h e i r  populat ions.  
A memorandum of understanding with t h e  Ca l i fo rn ia  Department of Parks and Recre- 
a t i o n  should be prepared i n  order  t o  provide maximum pro tec t ion  f o r  t h e  shrimp on 
s t a t e  park lands.  

REFERENCES: 

Born, J. W. 1968. Osmoregulatory c a p a c i t i e s  of two caridean shrimps, Syncaris  
p a c i f i c a  (Atyidae)  and Palaemon macrodactylus (Palaemonidae). B io l .  B u l l .  
134: 235-244. 

Hedgpeth, J. W. 1968. The Atyid shrimp of t h e  genus Syncaris i n  Ca l i fo rn ia .  I n t .  
Rev. Ges. Hydrobiol. 53: 511-524. 

. 1975. Cal i fornia  f r e s h  and brackishwater shrimps, wi th  s p e c i a l  
reference t o  t h e  present  s t a t u s  of  Syncaris  p a c i f i c a  (Holmes). F ina l  Rep.,  
U.  S. Fish Wild. Se rv . ,  Off. Endang. Spec. ,  Contract 14-16-008-841. 27 pp. 
+ 7 f i g .  - 



At The Crossroads, 1980. C a l i f .  3ep.  of Fish an6 Game. 

lI, 



SHASTA CRAYFZSH 
(Pacifastacus fortis) 

CLASSIFICATION: State - Rare 
Federal - Not Listed 

DESCRIPTION: Pacifastacus fortis is a small- to medium-sized crayfish, adults are 
26-50 mm (1.01-2 in.) carapace length, which is typically brownish green to dark 
brown dorsally and bright orange ventrally. Cccasional individuals are blue with 
salmon undersides. The rostr~n is denticlitate (toothed) and ;he chela (claws) are 
large and robust. This species has been called the "Placid Crayfish" by the U. S. 
Fish and Wildlife Service. 

DISTRIBUTION: This relictual species is found only in northeastern'shasta Comty. 
It is restricted to Fall River, Hat Creek, and that section of Pit River which 
connects them. The historical range of the Shasta Crayfish was probably not much 
greater than its present range; however, water and agricultural developments and 
an increasing human population have reduced available habitat, and the introduction 
of exotic crayfish has created additional threats to the species. It is usually 
found on sandy botsoms among rubble in cool, clear waters associated with large 
springs. 

RECOVERY EFFORTS: The Department conducted or funded studies on the distribution, 
abundance, and habitat requirements of this species during 1978 and 1979. Monitor- 
ing of the populations is continuing. Take and use of crayfish as bait in Pit River 
and all its tributaries between Lake Britton Dam and Fall River-Cassel Road Bridge 
near Fall River Mills was prohibited by the Fish and Game Comnission (December, 1980). 

F U T W  MANAGEMEXT: The reproductive success, food requirements, longevity, and 
other aspects of the biology and population dynamics of this species need to be 
determined. Shasta Crayfish populations and populations of the exotic crayfish 
introduced within Shasta Crayfish range should be nonitored. 

REFERENCES: 

Bouchard, R. W. 1977. Distribution, systematic status, and ecological notes on 
five poorly known species of crayfishes in western North America (gecapoda: 
Astacidae and ~ambaridae),. Freshwater Crayfish. 3:409-423. 

. 1978. Taxonoqf, distribution, and general ecology of the genera 
of North American crayfish&. Fisheries. 3:ll-19. 

Hobbs, H. H., Jr. 1972. Crayfishes (~stacidae) of North and Middle America. 
U. S. Environmental Protection Agency, Water Pollution Control Research 
Series, Identification Manual 9. 173 pp. 
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BULL T R O P  
(Sa lve l inus  conf luentus)  

CLASSIFICATION: S t a t e  - Endangered 
Federal  - Not L i s t ed  

DESCRIPTION: The B u l l  Trout i s  a c t u a l l y  a char which c l o s e l y  resembles t h e  Dolly 
Varden (Sa lve l inus  e) i n  appear

an

ce y e t  d i f f e r s  m e r i s t i c a l l y ,  o s t e o l o g i c a l l y  
and phys ica l ly  f o r  example, t h e  head i s  broader  and longer .  B - d l  Trout a r e  o l i v e  
green wi th  small  yel lowish spo t s  on t h e  back and small  d i s t i n c t i v e  r e d  spo t s  on 
t h e  s i d e s .  There a r e  no black spo t s  o r  wavy l i n e s  on t h e  body 3r f i n s ,  which 
he lps  d i s t i n g u i s h  it from 3rook Trout (Sa lve l inas  f o n t i n a l e s )  a ~ d  &own Trouz 
(a t r u t t a ) .  The l ead ing  edges of t h e  p a i r e 2  and a n a l  f i n s  a r e  whi te  o r  c r e m  
colored  and a l l  f i n s  a r e  f r e e  of  ar.y s p o t t i n g  except f o r  a few yel lowish spo t s  on 
t h e  base of t h e  t a i l .  

DISTRI3UTION: B u l l  Trout a r e  pr imar i ly  non-anadromous occuring i n  a north- south 
d i s t r i b u t i o n a l  p a t t e r n  along t h e  Rocky Mountain and Cascade ranges of North 
America. They a r e  most f r equen t ly  found i n  i n t e r i o r  drainages such as those  of 
t h e  F r a z i e r  and Columbia River Systems. In  C a l i f o r n i a  t h e  B u l l  Trout i s  na t ive  
only t o  t h e  McCloud River of  Shasta  and Siskiyou coun t i e s .  P re fe r r ed  h a b i t a t  i s  
deep pools of coldwater r i v e r s ,  i d e a l l y  l e s s  than  1 5 . 6  C (60  F). 

H i s t o r i c a l l y ,  B u l l  Trout were repor ted  t o  be r e l a t i v e l y  abundant i n  t h e  McCloud 
River downstream from Lower F a l l s .  S ince  t h e  completion of  Skasta  Dam, t h e r e  has  
been a slow dec l ine  i n  B u l l  Trout abundance. Shas ta  Dam blocked migra t ing  King 
Salnon from t h e i r  h i s t o r i c a l  spawning grounds on t h e  McClouO River .  1'; i s  sus-  
pected t h a t  t h e  young salmon were a? important food source f o r  B u l l  Trout .  

Since t h e  completion of  McCloud Dam and t h e  d ive r s ion  of a ~ca;or p o r t i o n  o f  t h e  
r i v e r  flow t o  t h e  P i t  River drainage i n  1965, t h e  priinary h a b i t a t  of  Che B u l l  Trout 
has been r a d i c a l l y  a l t e r e d  and t h e r e  has  been a dramatic dec l ine  i n  3ull Trout 
abundance t o  t h e  poln t  where they a r e  approaching e x t i r p a t i o n  today.  S t r e =  flow 
has been reduced up t o  90 percent  and water  temperatures  nave s u b s t a n t i a l l y  
increased  i n  much of t h e  r i v e r .  The dam blocked o f f  and inundated spawning a reas .  
A l l  of t h e s e  f a c t o r s  have probably provided Rainbow and Brown Trout wi th  a com- 
p e t i t i v e  advantage over t h e  B u l l  Trout.  

RECOVERY EFFORTS: RecoTrery e k f o r t s  a r e  j u s t  beginning and have been l a r g e l y  
l i m i t e d  t o  f i s h  populat ion d a t a  from t h e  McCloud River drainage c o l l e c t e d  during 
r o u t i n e  f i s h e r i e s  management szhveys. Lake Shas t a  f o r  exvnple has been r o u t i n e l y  
sampled by g i l l  n e t  surveys and c r e e l  census s ince  1952. McCloud Reservoir  was 
surveyed by c r e e l  census and g i l l  sampling during 1973 and 1974. S ince  1975 t h e  
Department has c r e e l  censused t h e  5 mile reach of t h e  McCloud River immediately 
below t h e  r e s e r v o i r .  

An indepth populat ion s tudy was conducted on a por t ion  of t h i s  r i v e r  reach  i n  1975 
by t h e  Univers i ty  of Ca l i fo rn ia .  During t h e  s m e r  of  1977 and 1978 an i n t e n s i v e  
search  f o r  Bul l  Trout was made on t h e  r i v e r  from Lower F a l l s  downstream t o  Lake 
Shasta .  Underwater observat ions and g i l l  n e t  and hook and l i n e  sanpl ing  was used 
i n  an e f f o r t  t o  l o c a t e  and capture  B u l l  Trout f o r  a r t i f i c i a l  propagation. - 
Although over  11,000 t r o u t  were examined no B u l l  Trout were c o l l e c t e d  and none have 
been observed i n  t h e  r i v e r  s ince  t h e  l a s t  confirmed r e p o r t  i n  1975. I n  1976 t h e  



Department made take  and possession of Bu l l  Trout i l l e g a l  and i n  1980, t h e  Fish 
and Game Commission added t h e  Bul l  Trout t o  t h e  s t a t e  endangered spec ies  l i s t .  

FUTURE MANAGEMENT: Current ly t h e  Department i s  seeking cooperat ion and p a r t i c i p a-  
t i o n  from t h e  opera tors  of  t h e  Pit-McCloud Hydroelectr ic  P r o j e c t  i n  preparing and 
implementing a  recovery plan f o r  t h e  B u l l  Trout. This could involve maintenance 
s tocking .  Also t h e  Department w i l l  maintain s u r v e i l l a n c e  over  t imber ha rves t ing  
and o t h e r  h a b i t a t  d l t e r i n g  a c t i v i t i e s  w i th in  t h e  McCloud River drainage and make 
recommendations t o  p r o t e c t  h a b i t a t .  

REFERENCES : 

Cavender, T.  PI. 1978. Taxonomy and d i s t r i b u t i o n  of t h e  b u l l  t r o u t ,  Sa lve l inus  
confluentus (Suckley) from t h e  American northwest.  C a l i f .  F i sh  Game. 
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MOHAVE CHU'B 
(Gi la  b ico lo r  mohavensis) - 

CLASSIFICATION: S t a t e  - Endangered 
Federal - Endangered 

DESCRIPTION: Mil ler  (1973) placed Gi la  b ico lo r  mohavensis a s  a  subspecies of  - G .  
b i co lo r .  This subspecies can be d is t inguished by i t s  r a t h e r  s lab- sided body, with 
a  r e l a t i v e l y  deep caudal peduncle. I t  has only a p i c a l  r a d i i  on i t s  s c a l e s ,  
t y p i c a l l y  8 anal  f i n  rays and from 18-29 g i l l  r ake r s .  The color  i s  dark o l i v e  
above t o  b l u i s h  o r  creamy white on t h e  be l ly .  There a r e  b r i l l i a n t  b l u i s h  o r  gold 
r e f l e c t i o n s  on t h e  s i d e s ,  giving a  me ta l l i c  appearance. 

DISTRIBWION: This subspecies was o r i g i n a l l y  found i n  t h e  Mojave River from above 
t h e  junction of  t h e  east and west forks downstream t o  Soda Lake. I n  i t s  na t ive  
h a b i t a t ,  it i s  now r e s t r i c t e d  t o  Lake Tuendae and nearby spr ings  a t  For t  Soda 
(formerly t h e  Zzyzx Mineral Springs Resor t )  on t h e  w e s t  s i d e  of  Soda Lake near 
Baker, San Bernardino County. It has a l s o  been success fu l ly  introduced i n t o  th ree  
a r t i f i c i a l  r e fug ia  i n  southern Ca l i fo rn ia .  The Arroyo Chub ( G ;  o r c u t t i )  was in t ro-  
duced i n t o  t h e  Mojave River and has hybridized with t h e  ~ o h a v e  Chub i n  all a reas  
except i n  e x i s t i n g  re fug ia .  

RECOVERY EFFORTS: Although t h e  Mohave Chub population a t  For t  Soda has been 
f lour i sh ing ,  i n  1969 t h e  Department s t a r t e d  t r ansp lan t ing  Mohave Chub i n t o  various 
r e fug ia .  To da te  12  in t roduct ions  have been made, t h r e e  have been successful  
(Desert  Research S ta t ion ,  Barstow Way S t a t i o n  and Lark Seep Lagoon), and t h e  
s t a t u s  of a four th  (Lake Norconian) i s  uncer ta in .  Habitat  improvement work has 
been c a r r i e d  out  a t  For t  Soda and t h e  chub population i s  doing well .  

FUTURE MANAGEMENT: Addit ional  h a b i t a t  improvement work a t  For t  Soda i s  planned 
f o r  1980, inc luding c rea t ion  of  an add i t iona l  "study pond", improvement of  t h e  
water supply system and removal of  emergent aquat ic  p lan t s  from t h e  main l a k e  and 
sp r ing  h a b i t a t s .  Studies of t h e  e a r l y  l i f e  h i s t o r y  and h a b i t a t  requirements a r e  
a l s o  planned. Addi t ional ly ,  an in tens ive  survey of t h e  e n t i r e  Mojave River drain-  
age w i l l  be conducted. Specimens co l l ec ted  on t h i s  survey w i l l  undergo standard 
taxonomic i d e n t i f i c a t i o n  a s  wel l  a s  e l ec t rophore t i c  examination. Information on 
abundance and d i s t r i b u t i o n  obtained from these  surveys w i l l  be used t o  develop a 
s t a t u s  r epor t  and a  species  management plan. Additional t r a n s p l a n t  loca t ions  w i l l  
a l s o  be evaluated fo r  t h e i r  s u i t a b i l i t y .  

Hubbs, C.  I,., and R.  R .  Mi l l e r .  1943. Mass hybr id iza t ion  between two genera o f  
cypr in id  f i s h e s  i n  t h e  Mohave Deser t ,  Cal i fornia .  Pap. Mich:Acad. S c i .  Ar ts  
Let .  28(1942) : 343-378. 

Mil ler ,  R. R. 1968. Records of some na t ive  freshwater  f i s h e s  t ransplanted  i n t o  
var ious  waters of  Ca l i fo rn ia ,  Baja Ca l i fo rn ia ,  and Nevada. C a l i f .  Fish Game 
54:li'O-179. 

S t .  Amant. J. A. .  and S. Sasaki .  1971. Promess  r eoor t  on re- establishment of t h e  - .  - 
Mohave Chub, Gila mohavensis ( ~ n ~ d e r ) ,  an endangered species .  C a l i f .  Fish - 
Game 57:307-308. 





O-mITS TUI CIIL% 
(Gila bicolor snyderi) 

CLASSIFICATION: State - Enaangered 
Federal - Not Listed 

DESCRIPTION: This subspecies usually has from 52-58 lateral line scales which pos- 
sess lateral as well as apical radii, 7 anal rays, and 10-1: gill rakers. In life 
it is dusky ollve above and whitish below, with blue and gold refiections along the 
side. There is considerable gold on the side of the head, often strongest almg 
the margin of the preopercle. The fins are generally washed witk olive-bro

wn 

or 
reddish brown; the pelvics and anal becoming pale posteriorly, but Lacking a 
definite whitish border. 

DISTRIBUTION: Formerly found throughouz the Owens River basin in Xono and Inyo 
counties, the only pure population now known is located in a 13 km (8 miles) sec- 
tion of the Owens River channel below Crowley Lake dam. A few individuals were 
trans~lanted into Owens Valley Native Fish Sanctuary in 1974. Diversion of m s t  
of the Owens River below Crowley Lake has eliminated the bulk of the native habitat 
for this species. Illegal introductions of the Lahontan Tui Chub into Crowley Lake 
has eliminazed through hybridization the population of Owens Tui Chub there. 

RECOVERY EFFORTS: A survey of the Owens Tui Chub population in the Owens gorge 
below Crowley Lake d a  is presently being conducted. Information on habitat 
requirements, basic life history, and present status should provide the necessary 
data to develop a species management plan. 

FUTURE MUANAGEMDIT: The population transplanted into the Owens Valley Native Fish 
Sanctuary has remained limited primarily because of the limited amount of habitat. 
The size of the sanctuary habitat was increased during 1979/80, and additional 
chubs will be introduced. Other locations will be evaluated as potential trans- 
plant sites for Owens Tui Chub. A status report and species management plan will 
be developed. 

REFERENCE : 

Miller, R. R. 1973. Two new fishes, Gila bicolor snyderi and Catostonus 
fumeiventris, from the Owens River basin, California. Univ. Ylch. Mus. 
Zool. Occ. Pa?. 66731-19. 
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BONYTAIL CHUB 
(& e legans )  

CLASSIFICATION: S t a t e  - Endangered 
Federal  - Sndangered 

DESCRIPTION: This i s  a l a r g e  chub na t ive  t o  t h e  Colorado River dra inage .  It grows 
t o  about 61  cm ( 2  f t ) .  It has a s h o r t  head wi th  a broad snout .  The back i s  s h a r p  
l y  arched behind t h e  head, p a r t i c u l a r l y  i n  a d u l t s .  The caudal peduncle i s  extremely 
long and s l ende r  and nea r ly  round i n  c r o s s  s e c t i o n .  The do r sa l  and a n a l  f i n s  a r e  
l a r g e  and sickle- shaped, and t h e  caudal  f i n  i s  long ,  poin ted ,  and deeply forked. 
The eyes a r e  small  and s e t  low on t h e  head. Color i s  b l u i s h  above and p a l e  below. 

DISTRIBUTION: H i s t o r i c a l l y ,  t h e  Bonytai l  Chub occurred i n  t h e  mainstream of t h e  
Colorado River and t h e  lower- gradient po r t ions  of i t s  x a j o r  t r i b u t a r i e s .  It i s  now 
mostly confined t o  t h e  lower Yampa and Green r i v e r s ,  with poss ib ly  only  a remnant 
populat ion p e r s i s t i n g  i n  l a k e s  Mohave and Havasu and t h e  Ca l i fo rn ia  p o r t i o n  of t h e  
Colorado River .  Habitat  a l t e r a t i o n  caused by cons t ruc t ion  of l a r g e  dams a r e  
be l ieved  t o  have blocked access  t o  a a j o r  spawning a reas .  Reduced water  tempera- 
t u r e s ,  e l e v a t e d  s a l i n i t y  i n  t h e  lower r i v e r ,  and introduced e x o t i c s  have a l s o  
reduced reproduct ion  and recru i tment .  

RECOVERY EFFORTS: A Colorado River F ishes  Recovery Team was appointed by t h e  Fish  
and Wi ld l i f e  Serv ice  t o  determine t h e  abundance and d i s t r i b u t i o n  of t h e  Bonytai l  
Chub i n  t h e  Colorado River ,  and t o  determine what measures a r e  necessary  f o r  i t s  
su rv iva l  and replenishment.  Surveys o f  t h e  upper Colorado River a r e  c u r r e n t l y  
being conducted. 

FUTURE MAJUAGEMENT: A r t i f i c i a l  propagat ion o r  a spawning channel may be needed t o  
r e s t o r e  t h i s  spec ie s  i n  Ca l i fo rn ia .  E f f o r t s  t o  capture  a d u l t  Bonytai l  Chub t o  
provide a broodstock f o r  a r t i f i c i a l  propagat ion a t  Willow Beach NFH w i l l  cont inue.  
Surveys of t h e  lower Colorado River ,  l a k e s  Mohave and Havasu w i l l  cont inue.  A 
recovery p lan  w i l l  be prepared and management recommendations w i l l  be implemented. 

REFERENCES : 

Beland, R .  D.  1953. The e f f e c t  o f  channel iza t ion  on t h e  f i s h e r y  of t h e  lower 
Colorado River .  C a l i f .  F ish  Game 39:137-139. 

D i l l ,  W. A. 1944. The f i s h e r y  of  t h e  lower Colorado River.  C a l i f .  F i sh  Game 
30:109-211. 

Holden, P. B.  and C .  B. S ta lnaker .  1975. D i s t r i b u t i o n  and abundance of ma ins t r ean -  
f i s h e s  of t h e  middle and upper Colorado River bas ins ,  1967-1973. Trans.  h e r .  
F ish .  Soc. 104(2 )  : 217-231. 
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CCLORADO SQUAWFISH 
(Ptychochei lus  l u c i u s  ) 

CLASSIFICATION: S t a t e  - Zndangered 
Federa l  - Endangered 

DESCRIPTION: This i s  one of  t h e  l a r g e s t  minnows i n  t h e  world. I t  has  been r epor t-  
ed t o  reach l eng ths  o f  more than 150 cm ( 5  f t . )  and weights of 36 kg (80  l b ) .  The 
head may make up one-quarter o f  t h e  t o t a l  body l eng th .  It has a  somewhat p ike- l ike  
appearance bu t  t h e r e  a r e  no t e e t h  i n  t h e  mouth. The head i s  long ,  s l e d e r ,  and 
depressed,  w i th  a  l a r g e  mouth and small  eyes. The s c a l e s  a r e  smal l ,  w i th  80-90 i n  
t h e  l a t e r a l  l i n e ,  which i s  s t rong ly  decurved a n t e r i o r l y .  Colora t ion  i s  dusky- 
greenish  above, s i l v e r y  on t h e  s i d e s ,  and yel lowish t o  white  on t h e  b e l l y .  

3ISTRIBUTION: Or ig ina l ly  abundant throughout t h e  Colorado River  and major t r i b u-  
t a r i e s  i n  slow, deep water ,  it i s  now p resen t  only  i n  a few l o c a l i t i e s  i n  t h e  
upper dra inage  (Green River i n  Wyoming and t h e  Yampa River i n  Utah and Colorado).  
It has not  been seen below Glen Canyon Dam i n  nor thern  Arizona s i n c e  1968. 
Extensive h a b i t a t  a l t e r a t l o n s ,  inc luding  channel iza t ion ,  t h e  cons t ruc t ion  of l a r g e  
r e s e r v o i r s ,  t h e  lowering of  r i v e r  water  temperatures ,  flow reduc t ions ,  i nc reas ing  
s a l i n i t y  of  t h e  lower Colorado River ,  and t h e  in t roduc t ion  of  exo t i c  f i s h e s  have 
probably prevented success fu l  reproduct ion and recru i tment  i n  t h e  lower r i v e r .  

RECOVERY EFFORTS: A Colorado River F ishes  Recovery Team was appointed by t h e  Fish  
and Wi ld l i f e  Serv ice  t o  determine t h e  s t a t u s  of t h e  squawfish i n  t h e  Colorado River ,  
and t o  determine what measures a r e  necessary f o r  i t s  s u r v i v a l  and replenishment.  
The Team has prepared a  d r a f t  recovery p lan  and t h e  agencies  involved a r e  p resen t ly  
f i n a l i z i n g  t h e  p lan  and begincing t o  implement t h e  r ecomenda t ions .  The Fish  and 
Wild l i fe  Serv ice  i s  r e a r i n g  squawfish broodstock and juven i l e s  a t  Willow Beach 
National  F i sh  Hatchery, Arizona. Eventual ly t h e s e  f i s h  w i l l  be res tocked through- 
out  t h e  Colorado River.  Offspring from these  broodstock a r e  a l s o  be ing  r ea red  at  
t h e  Department's Chico F i sh  and Wild l i fe  Base and a t  a  refugiun: near  t h e  Colorado 
River .  

FUTURE MAXAGEVENT: A r t i f i c i a l  propagat ion o r  development of a spawning channel may 
be t h e  on ly  ways t o  r e s t o r e  t h i s  spec ie s  i n  Ca l i fo rn ia .  Work on a r t i f i c i a l  propa- 
gat ion  w i l l  cont inue and fish w i l l  be marked and r e l eased  a t  key l o c a t i o n s  along 
t h e  lower Colorado River.  Fur ther  s t u d i e s  on movement, behavior and p re fe r r ed  
h a b i t a t  a r e  a l s o  planned. A management p lan  f o r  t h e  lower Colorado River w i l l  be 
developed. 

Colorado River  F ishes  Recovery Team. 1978. Colorado Squawfish Recovery Plan.  
U. S. F i sh  Wildl .  Serv.,  Denver. 31 pp. 

Holden, P. B . ,  and C.  B.  S ta lnaker .  1975. D i s t r ibu t ion  and abundance of main- 
stream f i s n e s  of  t h e  middle and upper Colorado River bas ins ,  1967-1973. 
Trans. h e r .  Fish. Soc. lOL(2):217-231. 
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LOST RIVER SUCKER 
(Carostomus luxatus  ) 

CLASSIFICATION: S t a t e  - Endangered 
Federal - Not Lis ted  

DESCRIPTION: This i s  a l a r g e  sucker t h a t  may grow t o  97 cm ( 3  f t ) .  The head i s  
long and s lender .  The mouth i s  subterminal and very p ro t rus ib le .  The g i l l r a k e r s  
a r e  s h o r t  and t r i a n g u l a r .  Color i s  pa le  t o  dark above and white t o  cream below. 

DISTRIBUTION: This species i s  na t ive  t o  t h e  Lost Xiver drainage and t h e  upper 
Klamath River. Currently,  populations a r e  known t o  e x i s t  i n  t h e  Clear  Lake 
Reservoir and i t s  t r i b u t a r y ,  t h e  Lost River i n  Modoc County, and i n  I ron  Gate 
Reservoir and Copco Lake on t h e  Klamath River,  Siskiyou County. Lakes and deep 
pools wi th in  streams a r e  prefer red  h a b i t a t .  Like o t h e r  suckers ,  t h i s  species  
migrates up r i v e r s  i n  t h e  spr ing  t o  spawn. 

RECOVERY EFFORTS: Dis t r ibu t ion  surveys of t h e  Lost River drainage above and below 
Clear Lake dam were conducted i n  1973 and 1975. Specimens f o r  taxonomic ana lys i s  
were co l l ec ted  from t h e  Lost River drainage i n  1978 and 1979, and from Copco Lake 
i n  1979 and 1980. 

FUTURE MANAGEXWT: The Department i s  continuing t o  s tudy t h e  abundance, d i s t r i -  
bution,  and biology of t h i s  f i s h  throughout i t s  known range. A management p lan  
w i l l  be prepared and recommendations made i n  an attempt t o  prevent f u r t h e r  h a b i t a t  
l o s s  and t o  r e s t o r e  h a b i t a t  wi th in  t h e  Lost River. The Department w i l l  i n v e s t i g a t e  
t h e  p o s s i b i l i t y  of e s t ab l i sh ing  a minimum pool a t  Clear  Lake Reservoir ,  screening 
t h e  outflow of  Clear Lake Dam, s e t t i n g  a minimum flow i n  t h e  Lost River ,  and 
i n s t a l l i n g  f i s h  screens on a g r i c u l t u r a l  d ivers ions  i n  t h e  Lost River. 

REFERENCES : 

Andreasen, J. K. 1975. Systematics and s t a t u s  of t h e  family Catostomidae i n  
southern Oregon. Ph.D. Disser .  Oregon S t a t e  Univ., Corval l i s .  76 pp. 

Coots, M. 1965. Occurrences of t h e  Lost River Sucker, D e l t i s t e s  luxatus  (Cope), 
and Shortnose Sucker, Chasmistes b r e v i r o s t r i s  Cope, i n  northern Cal i fornia .  
Ca l i f .  F ish  Game 51:68-73. 

Koch, D. L . ,  and G. P. Contreras. 1973. Prel iminary survey of t h e  f i s h e s  of t h e  
Lost River system. Univ. gevada, Desert Res. I n s t . ,  Reno, P ro j .  Rep. 23, 
45 PP. 
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MCDOC SUCKER 
(Catostomus microps ) 

CLASSIFICATION: State - Endangered 
Federal - Not Listed 

DESCRIPTION: A small silcker rarely reaching 20 cm (8 in). The scales are small 
with 79-89 lateral line scales. The dorsal fin has 10 or 11 rays (rarely 12). 
Body coloration varies from dark above and whice below with no markings to black 
above with highly mottled sides and white below. Males in spawning condition have 
nuptial tubercles on the ventral fins and a bright reddish lateral band. 

DISTRI3UTION: This species is known only from eight tributaries to the Pit River: 
Turner, Hulbert, Washington, Dutch ?lat, Johnson, and Rush creeks, Modoc Cou

n

ty, 
and Ash and Willow creeks, Lassen County. It is found in large shallow pools with 
mudsubstrates, in partially shaded screams, and pools within intermittent streams. 
Threats to the species arise from habitat alteration by channelization, water 
diversion, and grazing practices, and from hybridization with the Sacranento 
Sucker (C. - occidentalis) . 

RECOVERY EFFORTS: Several cooperative studies of the Modoc Sucker have been com- 
pleted. In 1973 and 1974 a study of its distribution, abundance, and'habitat 
requirements was completed by the Department and the University of California at 
Davis. In 1917 the Department and Modoc National Forest completed a study of 
habitat conditions, transplant sites, and taxonomic characters. In 1978 the 
Department and Modoc National Forest completed a study of spawning behavior and 
spawning habitat requirements. Additionally the Water and Power Resources Service 
sponsored a study of the Modoc Sucker in the Pit River and its tribuzaries by the 
Desert Research Institute of the University of Nevada during 1979. The Modoc 
National Forest and the Department are jointly yeparing a management plan for the 
species. 

FUTURE MANAGEMENT: Future management efforts will be aimed at developing and 
implementing a plan protecting and restoring existing habitats, transplanting 
Modoc Suckers into additional streams in the Pit River systea, and constructing 
barriers to prevent Sacrameczo Suckers from enzering streams occupied by Hodoc 
Suckers. 

REFERENCES : 
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SHCRTNOSE SUCKTR 
(Chasmistes b r e v i r o s t r i s )  

CLASSIFICATION: S t a t e  - Endangered 
Federal  - Not L i s t ed  

DESCRIPTION: This  i s  a  heavy-bodied l a k e  sucker ,  n e a r l y  round i n  c r o s s  s e c t i o n ,  
t h a t  may grow t o  5 1  cm (20  i n ) .  The mouth faces  forward, and t h e  t h i n  l i p s  l a c k  
p a p i l l a e .  The g i l l  r ake r s  a r e  branched and bear  t u f t s  of f i n e  f i laments .  The 
c o l o r  i s  dark above and white  t o  cream colored  below. 

DISTRIBUTION: Although t'ne h i s t o r i c a l  records  of  t h i s  spec ies  a r e  sketchy,  t h e  
spec ie s  probably occ

ur

red i n  upper and lower Klamath Lakes, Tule Lake and o t h e r  
r i c h  shallow l a k e s  of t h e  upper EUamath-Lost River system. Today only  a  remnant 
copula t ion  o f  t h i s  spec ie s  remains i n  Copco Reservoi r ,  S isk iyou County. It i s  
found i n  assoc iaz ion  wi th  a  more abundant populat ion o f  hybr id  l a k e  suckers  
(Shortnose Sucker x  Klamath Largescale Sucker) .  This spec ie s  has been e x t i r p a t e d  
from Clear Lake Reservoir  and Lost River ,  Modoc County. I t s  dec l ine  t h e r e  i s  
a t t r i b u t e d  t o  t h e  cons t ruc t ion  of  t h e  dam a t  Clear Lake Reservoi r ,  export  of water 
from Lost River ,  an unsuccessful  e f f o r t  t o  r ec l a im W e  Lake f o r  a g r i c u l t u r a l  
purposes, o t h e r  l o s s e s  of  h a b i t a t ,  and hybr id i za t ion  wi th  t h e  Klamath Largescale  
Sucker. This  p l ank t ivo re  i s  i d e a l l y  s u i t e d  f o r  l a c u s t r i n e  ex i s t ence .  Spawning 
occurs  i n  t h e  s p r i n g  i n  streams t r i b u t a r y  t o  t h e  Lake, probably over  g rave l  bottoms 
i n  c l e a r  cool  water .  

RECOVERY EFFORTS: Recent emphasis has been i n  c o l l e c t i n g  specimens f o r  taxonomic 
ana lys i s .  P a s t  e f f o r t  inc ludes  d i s x i b u t i o n  surveys of t h e  Lost River drainage 
above and below Clear Lake Reservoir  i n  1973 and 1975. 

FUTURE MANAGEMENT: E f f o r t s  i n  managing t h i s  spec ie s  inc lude  continued sampling t o  
c o l l e c t  and i d e n t i f y  a d d i t i o n a l  unhybridized specimens and i n  determining t h e i r  
abundance. A s t a t u s  r e p o r t  w i l l  be prepared desc r ib ing  p a s t  and present  taxonomic 
s t u d i e s ,  i t s  biology,  h a b i t a t  modif ica t ion ,  and causes of hybr id i za t ion .  

REFERENCES: 

Andreasen, 5. K .  1975. Systemazics and s t a t u s  of t h e  family Catoszomidae i n  
southern Oregon. Ph.D. Di s se r . ,  Oregon S t a t e  Univ., Corva l l i s .  76 ~ p .  

Coots, M. 1965. Occurrences of  t h e  Lost River sucker ,  D e l t i s t e s  luxa tus  (Cope),  
and shor tnose  sucker ,  C'nasmistes b r e v i r o s t r i s  Cope, i n  northern C a l i f o r n i a .  
Ca l i f .  F i sh  Game 51(2):68-73. 

Koch, D. L . ,  and G.  P.  Contreras .  1973. Prel iminary survey of t h e  f i s h e s  of  t h e  
Lost River system. Univ. Nevada, Desert  Res. I n s t . ,  Reno, P r o j .  Rep. 23. 
45  PP. 
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HUMPBACK SUCKER 
( ~ y r a u c h e n  texanus)  

CLASSIFICATION: S ta t e-  Endangered 
Federa l  - Not L i s t ed  

DESCRIPTION: This srjecies i s  a l so  c a l l e d  t h e  Razorback Sucker because of  t h e  sharp- 
edged hump j u s t  behind t h e  head. This f e a t u r e  i s  most prominent i n  l a r g e r  indiv id-  
u a l s .  The remaining morphological feacures  a r e  t y p i c a l  of o t h e r  Ca l i fo rn ia  suckers .  
The Humpback Sucker grows t o  about 61 cm ( 2  f t  ) and 3.6-4.5 kg (8-10 l b ) .  Color i s  
o l ivaceous ,  except dxr ing  spawning when t h e  d o r s a l  su r face  t u r n s  dark brown t o  b lack ,  
and t:?e v e n t r a l  su r face  t u r n s  b r i g h t  yel low t o  orange. 

DISTRIBUTION: Formerly found throughout mainstem Colorado River and i t s  major t r i b-  
u t a r i e s  i n  a s s o c i a t i o n  wi th  Colorado Squawfish and Bonytai l  Chub. It i s  now found 
i n  reduced numbers above Lake Powell, wi th  even smal le r  populat ions i n  l a k e s  Mohave 
and Havasu. Occasional ly taken by ang le r s  i n  C a l i f o r n i a ,  it has e l s o  been c o l l e c t e d  
by b i o l o g i s t s  i n  Senator  Wash Reservoir ,  where they  seem more abundant t han  e l se-  
where i n  t h e  C a l i f o r n i a  po r t ion  o f  t h e  Colorado River .  The popula t ion  dec l ine  was 
probably t h e  r e s u l t  of h a b i t a t  a l t e r a t i o n  caused by dams and channe l i za t ion ,  and by 
competi t ion and predat ion  by introduced spec ie s .  Limited spawning h a b i t a t  and water  
l e v e l  f l u c t u a t i o n s  during t h e  s p a m i n g  season have a l s o  caused t h e  p resen t  popula- 
t i o n  s t a t u s .  

RECOVERY EFFORTS: A Colorado River  F ishes  Recovery Team was appointed by t h e  Fish  
and Wi ld l i f e  Serv ice  t o  determine abundance and d i s t r i b u t i o n  of t h e  Humpback Sucker 
i n  t h e  Colorado River ,  and t o  de te rn ine  what measures a r e  necessary f o r  i t s  contin-  
ued s u r v i v a l .  S tudies  on spawcing behavior ,  movement p a t t e r n s ,  and h a b i t a t  p re fe r-  
ence a r e  c u r r e n t l y  being conduezed a t  Senator  Wash Reservoi r .  This  information 
w i l l  provide base l ine  d a t a  f o r  prepar ing  a spec ie s  management p lan .  The spec ie s  
can be a r t i f i c i a l l y  propagated i n  hatchery f a c i l i t i e s .  

FUTURE LWAGEMENT: Addi t ional  s t u d i e s  need t o  be c a r r i e d  o u t  a t  both Senator  Wash 
Reservoir  a ~ d  t h e  Lower Colorado River t o  determine populat ion sza tus  and poss ib l e  
l i m i t i n g  f a c t o r s .  A r t i f i c i a l  propagat ion o r  developmenx of  spawning a reas  o r  
channels w i t h i n  t h e  Colorado River may be necessary t o  r e s t o r e  t h i s  spec ie s  i n  
Ca l i fo rn ia .  A recovery p lan  needs t o  be developed and rranagement recommendations 
implemented. 

REFERENCES : 

D i l l ,  W .  A. 1944. The f i s h e r y  of  t h e  lower Colorado River.  Ca l i f .  F ish  Game 30: 
109-211. 

Douglas, P. A .  1952. Notes on t h e  spawning of t h e  humpback sucker ,  Xyrauchen 
texanus (Abbot t ) .  Ca l i f .  F ish  Game 38:149-155. 

Gustafson, E. S.  1975. Ear ly  development, a d u l t  sexual  dimorphism, and fecundi ty  
o f  t h e  razorback sucker ,  X~yrauchen texanus (Abbot t ) .  U.  S .  F i sh  W i l d l .  Serv . ,  
Albuquerque, Contract  14-16-0002-3585, 28 pp. 

Holden, P. B . ,  and C .  B. S ta lnaker .  1975. D i s t r i b u t i o n  and abundance of mainstream- 
f i s h e s  of t h e  middle and upper Colorado River  b a s i n s ,  1967-1973. Trans. h e r .  
F ish .  Soc. 104(2):217-231. 



Yamika, K.  1979. A l i t e r a t u r e  review and summary r epor t  on t h e  razorback sucker 
(Xyrauchen texanus)  . U. S. Bur. Land Manage. , Yuma, Contract  AZ-050-PH9-107, 
1 6  pp. 
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DESERT PUPFISH 
(Cyprinodon macularius ) 

CLASSIFICATION: S t a t e  - Endangered 
Federal - Not Listed 

DESCRIPTION: This i s  a s m a l l ,  l e s s  than 75 mm ( 3  i n . ) ,  chunky f i s h  wi th  a s i n g l e  
s e r i e s  of i n c i s o r l i k e  t e e t h  i n  each jaw. The c e n t r a l  cusp on t h e  t r i c u s p i d  t e e t h  
i s  s p a t u l a t e  l i k e  C. m i l l e r i .  The dorsa l  f i n  i s  equ id i s t an t  between t h e  base of 
t h e  caudal f i n  and t h e  snout.  C. macularius a l s o  has sp ine l ike  p ro jec t ions  on t h e  
c i r c u l i  of  t h e  s c a l e s .  Males a r e  l a r g e r  and s t o u t e r  than females and during t h e  
breeding season they become b r igh t  blue with lemon yellow t a i l s  and caudal pedun- 
c l e s .  The t a i l  has a  black terminal  band. Females are t a n  t o  o l i v e  wi th  a 
l a t e r a l  band of 5-8 dis rupted  v e r t i c a l  ba r s .  Males a l s o  possess t h e  b a r s  but  they 
a r e  not a s  prominent. 

DISTRIBUTION: Orig inal ly  C. macularius were found i n  Ca l i fo rn ia ,  Arizona, and 
B'aJa Ca l i fo rn ia ,  along t h e  lower Colorado and Gila r i v e r s ,  and i n  t h e  Sonoyta 
River of  northern Sonora, Mexico. Populations along t h e  Ca l i fo rn ia  por t ion  of 
t h e  Colorado River have disappeared following damming, channelizat ion and t h e  
in t roduct ion  of exo t i c  game and forage f i shes .  As  t h e  Imperial and Coachella 
va l l eys  developed, t h e  populations of pupfish i n  t h e  dese r t  spr ings  were e x t i r -  
pated by h a b i t a t  damage and t h e  in t roduct ion  of e x o t i c  species .  

The Desert Pupfish became es tab l i shed  i n  Sal ton  Sea subsequent t o  i t s  formation i n  

1905. They o r ig ina ted  from e i t h e r  t h e  Colorado River o r  from t h e  d e s e r t  spr ings  
t h a t  may have been flooded by t h e  sea  (most l i k e l y  from both sources ) .  Subsequently 
they f lour i shed  along t h e  shore l ine  and i n  t h e  severa l  a g r i c u l t u r a l  d ra ins  t h a t  
en te r  t h e  sea .  

I n  t h e  l a s t  decade T i l a p i a  ( T i l a p i a  z i l l i i ) ,  introduced i n  an attempt t o  c o n t r o l  
aquat ic  weeds i n  cana l s ,  and moll ies  ( ~ o e c i l i a  spp . ) ,  escapees from a t r o p i c a l  
f i s h  farming venture,  have become es tab l i shed  i n  t h e  Sal ton  Sea and surrounding 
d ra ins .  Their  numbers have grown while t h e  pupfish has decl ined t o  t h e  point  
where i t  i s  now an i n s i g n i f i c a n t  component of t h e  f i s h  fauna. 

Department surveys i n  1978 and 1979 revealed t h a t  t h e  l a s t  remaining n a t u r a l  
h a b i t a t s  i n  Ca l i fo rn ia  a r e  lower San Fel ipe  Creek, a  t r i b u t a r y  t o  t h e  Sal ton  Sea, 
and a wetlands area  adjo in ing San Fel ipe  Creek, San Sebast ian Marsh. Both 
h a b i t a t s  a l s o  conta in  nonnative f i shes ,  but  because t h e  h a b i t a t  i s  s t i l l  n a t u r a l  
and undisturbed, t h e  pupfish remains abundant. Present ly  t h e  pupfish populat ion 
i n  these  areas  i s  est imated a t  5000 f i s h .  Today, C. macularius occur i n  t h r e e  
h a b i t a t  types :  a r t i f i c i a l  manmade re fug ia ;  marginal h a b i t a t s  i n  and around t h e  
Sal ton  Sea ( shore l ine  pools and a g r i c u l t u r a l  d r a i n s ) ;  and a n a t u r a l  dese r t  sp r ing  
h a b i t a t  i n  t h e  San Fel ipe  Creek drainage.  

RECOVERY EFFORTS: Although t h e  Desert Pupfish w a s  only  recen t ly  (1980) l i s t e d  by 
the  S t a t e  of Ca l i fo rn ia  a s  an endangered spec ies ,  much work has a l r eady  been put 
i n t o  p ro tec t ion  of t h e  spec ies ,  pr imar i ly  i n  e s t a b l i s h i n g  re fug ia  t o  prevent t o t a l  
l o s s  of t h e  species .  The f i r s t  refugium f o r  dese r t  pupfish was es t ab l i shed  a t  Palm 
Canyon, San Diego County, within t h e  Anza Borrego Desert S t a t e  Park i n  1970. I n  
1972, a  second refugium was es t ab l i shed  a t  t h e  Living Desert Reserve, Riverside - 
County. A t h i r d  refugium was es t ab l i shed  a t  Arroweed Spring, Imperial  County, i n  



1975. A f o u r t h  re fuglun  was e s i ab i i shed  a t  Palm Spring i n  1978, again within t h e  
Anza Borrego S t a t e  Park. The l a s t  refugium -$as a l s o  e s t ah i i shed  wi th in  t h e  Anza - 
Borrego Sta:e Park a t  t h e  V i s i t o r  Center.  M i  r e f u g i a  populat ions a r e  small  but  
doing wel l .  

FIjTURE VANACEmT: Wcrk i s  c 7 ~ r r e n t l y  underway t o  e i t h e r  exchange o r  acqu i re  lands  
along San Fe l ipe  Creek. The a rea  i s  threa tened  by proposed a g r i c u l t u r a l  develop- 
ment and subdiv is ion  of t h e  ad jacent  and sutrounding p r i v a t e  lands  us ing  ground- 
water f o r  i r r i g a t i o n .  ;t i s  poss ib l e  t h a t  groundwater pumping w i l l  reduce t h e  
flow of water  t o  t h e  sp r ings  feeding t h e  marshes and lower che water  t a b l e  t o  zhe 
point  where permanent water a reas  w i l l  no t  e x i s t  throughout t h e  summer months. 
The f e a s i b i l i t y  of i n s t a l l i n g  a  concre te  sp i l lway downstrean of t h e  permanent 
water a r e a  on San Fel ipe  Creek i s  a l s o  be ing  s tud ied .  This b a r r i e r  would prevent  
upstream movement of exo t i c  spec ies  from t h e  Sa l ton  Sea i n t o  San Fe l ipe  Creek 
during perio2s of flood. Exotic f i s h  spec ie s  which c u r r e n t l y  occur wi th in  lower 
San Fe l ipe  Creek w i l l  be removed t o  prevent  populat ion expznsion. 

REFERENCE: 

Black, G .  F. 1980. S t a t u s  of  t h e  d e s e r t  pupfish,  Cyprinodon macularius (Bai rd  
and ~ i r a r d ) ,  i n  Ca l i fo rn ia .  C a l i f .  Dep. F i sh  Game, In land  Fish.  Endang. 
Spec. Program Specia l  Publ. 80-1, 42 pp. 
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C3TTONBALL MARSH PUPFISH 
(Cyprinodon milleri) 

CLASSIFICATION: State - Rare 
Federal - Not Listed 

DESCRIPTION: This species is distinguished from other pupfishes by having a shorter 
and narrower caudal peduncle, more lateral and predorsal scales, and reduced or 
absent pelvic fins. This species is similar to other Death Valley pupfishes (C. 
salinus, C. nevadensis) in coloration and degree of sexual dimorphism. Individuals 
of both sexes have 7 or 8 vertical bars on the sides. The dorsal fin is blackened 
in males, and melanophore concentrations also occur at the distal margins of the 
pectoral, anal, and caudal fins. In live females the caudal, anal and pectoral 
fins are clear. 

DISTRIBUTION: C. milleri is known only from Cottonball Marsh, Death Valley 
National Monument, California. The marsh itself is an extremely fragile habitat 
which has some unique environmental characteristics. The pupfish occupies the 
small pools and interconnecting channels which range in salinity from 14 0100-160 
o/oo. The interconnecting marsh channels offer fairly stable temperatures, 
fluctuating only 2 or 3 degrees per day, but the pools may fluctuate as much as 
15 C (59 F)  each day. 

RECOVERY EFFORTS: Because the marsh is in a remote area of the national monument, 
visitor impact has been low. Additional protection for this fragile salt marsh 
terrain is currently being sought in legislation which designates as wilderness an 
area of the monument that includes Cottonball Marsh. This wilderness recommenda- 
tion was submitted to Congress in 1976 but no action has been taken to date. The 
National Park Service conducts periodic flights over the marsh to monitor existing 
conditions. A status report-management plan has been completed. 

FLiiiTURE MANAGEMENT: In cooperation with the National Park Service, the Department 
will continue to monitor the pupfish population at Cottonball Marsh to keep abreast 
of any developments that may affect its well-being. Water flow to the marsh also 
will be monitored and additional biological data on C. milleri will be obtained. 

REFERENCES: 

Courtois, L. A. 1980. 0rigi;, status, and future management of the Cottonball 
Marsh pupfish, Cyprinodon milleri ( ~ a  Bounty and Deacon), in Death Valley, 
California. Calif. Dep. Fish Game Inland Fish. End. Spec. Prog. Special 
Publ. 80-4. 27 pp. 

La Bounty, J. F., and J. E. Deacon. 1972. Cyprinodon milleri, a'new species of 
pupfish (family cyprinodontidae) from Death Valley, California. Copeia 1972 
(4) :769-780. 
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TECOPA PUFFISH 
(CprLnoSon nevadensis calidae) 

CLASSIFICATION: State - Endangered 
lederal - Endangered 

DESCRI?TION: This fish is si-nilar to other pupfishes, but has larger scales, a 
narrower interorbital, and more pos5eriorly ?laced pelvic fins, each with 6 rays. 
The dorsal ?in is farther back than on the Owens Pupfisn (C. ra*osus). The caudal 
fin of males has a prom in en^ black edge, but otherwise this species is similar in 
color to g. radiosus. 

DISTRIBUTION: This subspecies was originally found only in the outflows of North 
and South Tecopa Hot Springs, Inyo County, from which it has been eliminated. 
Surveys have been conducted to determine if the subspecies may exist elsewhere, 
but no new populations have been found. Elimination of the Tecopa Pupfish from 
its original locality was due to habitat alteration and the introCuction of 
mosquitofish. 

RECOVERY EFFORTS: An intensive survey of the spring habitats in and around Tecopa 
was completed during 1977. The few ?upfish populations present were determined not 
to be Tecopa Pupfish. In 1978 two springs previously reported to be Pishless were 
found to contain pupfish. Mthough insufficient numbers of specimens could be 
collected (due to the small population size) preliminary identification showed 
several taxonomic characteristics similar to those reported for g. n. calidae. 

FUTURE MANAGEMENT: A small nmber of pupfish from these two springs will either 
be transplanted to other locations or reared under controlled conditions. Either 
method should produce a sufficient number of ahlt pupfish to permit valid taxon- 
omic identification. Annual surveys of springs in and around the Tecopa area 
should continue in an attempt to locate any other existing populations. 

REFERENCES : - 
Miller, R. R. 1948. The cyprinodont fishes of the Death Valley system of eastern 

California and southwestern Nevada. Univ. Mich. Mus. 2001. Xisc. Puhl. 
68:l-155. 

Selhy, D. A. 1977. Report on .the aquatic systems of the Tecopa-Shoshone area of 
the Death Valley system: Fish, invertebrate, and habitat status. Calif. 
Dep. Fish Game, Sacramento.. 93 pp. (mewritten). 
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OWENS PUPFISH 
(Zyprinodon radiosus  ) 

CLASSIFICATION: S t a t e  - Endangered 
Federal - Endangered 

DESCRIPTION: This i s  a small ,  l e s s  than 51 mm (204 i n . ) ,  stout-bodied f i s h  with 
notched t e e t h .  The dorsa l  f i n  i s  f a r  forward, with a thickened f i r s t  r ay .  There 
a r e  7 pelv ic  f i n  r ays .  Male breeding co lo ra t ion  i s  b r igh t  blue on t h e  body, with 
a narrow, dusky t o  black band on t h e  t a i l .  Females a r e  brown above t o  whi t i sh  
below, wi th  dark b lo tches  on t h e  s ides .  

DISTRIBUTION: Orig inal ly  abundant i n  t h e  Owens Valley from Lone Pipe northward t o  
Fish  Slough, much of i t s  o r i g i n a l  h a b i t a t  was el iminated by drainage and drying of 
marshes due t o  d ivers ion  and export of water from t h e  drainage. This  species  a l s o  
has been e l iminated  from some areas  by competition from introduced exo t i c  f i s h e s .  
It i s  now confined t o  severa l  s m a l l  a r eas  i n  Fish  Slough and a small sp r ing  nor th  
of Big Pine. Prefer red  h a b i t a t  i s  s t i l l  o r  slow moving shallow water wi th  some 
vegeta t ion .  

FLECOVERY EFFORTS: I n  1968, an Owens Valley Native Fish Sanctuary, 8 .1 ha (20 
a c r e s ) ,  was es t ab l i shed  a t  F ish  Slough t o  provide a protec ted  h a b i t a t ' f o r  t h e  
Owens Pupfish and o the r  na t ive  species .  During 1969, a second refugium i n  t h e  
Fish Slough bas in  was es t ab l i shed  at BLM Spring. A t h i r d  pupfish refugium was 
crea ted  a t  Warm Springs,  Inyo County, i n  1970. The o r i g i n a l  sanctuary w a s  expanded 
i n  1973 with t h e  acqu i s i t ion  of another 34 ha (84 a c r e s ) .  These a reas  were desig- 
nated as an Ecological Reserve by t h e  Fish and Game Commission i n  1977. The pup- 
f i s h  populat ions have expanded t o  f i l l  t h e  ava i l ab le  h a b i t a t  but  p e r i o d i c a l l y  
exot ic  gamefish and c rayf i sh  have invaded t h e  sanc tua r i e s .  During 1979-80 work 
was completed on a secondary dam below t h e  sanctuary t o  expand ava i l ab le  pupf ish  
h a b i t a t .  This w i l l  provide more of t h e  type h a b i t a t  p re fe r red  by t h e  Owens Pupfish. 
Exotic species  have been eradica ted  from Warm Springs and t h e  sanctuary.  A s t a t u s  
r epor t  has been completed and f u t u r e  management ac t ions  i d e n t i f i e d .  

FUTURE MA,VAGEMENT: Addit ional  land i n  t h e  Fish  Slough a r e a  needs t o  be acquired. 
This w i l l  ensure continued h a b i t a t  i n t e g r i t y  by precluding groundwater pumping f o r  
a g r i c u l t u r e  o r  o ther  development. Exis t ing  populations and h a b i t a t s  w i l l  be moni- 
to red  t o  keep abreas t  of any changes o r  poss ib le  problems. P o t e n t i a l  t r a n s p l a n t  
areas throughout t h e  known h i s t o r i c  range of t h e  species  w i l l  be surveyed. 
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UNARMORED THREESPINE STICKLEBACK 
(Gasterosteus aculea tus  wi l l iamsoni)  

CLASSIFICATION: S t a t e  - Endangered 
Federal  - Endangered 

DESCRIPTION: Three sharp e r e c t i l e  sp ines  precede t h e  s o f t  dor sa l  f i n .  Pelv ic  f i n s  
a r e  sharp  spines .  The body i s  without s c a l e s ,  but  may have 1- 4 p l a t e s  on t h e  s i d e s ,  
though t h e  average number i s  fewer than 1. Color i s  greenish t o  o l i v e  above, 
grading t o  s i l v e r y  on t h e  lower s ides  and b e l l y .  During spawning season males have 
s c a r l e t  t h r o a t  and b e l l y ,  blue eyes, and greenish f i n s ,  while females have p inkish  
t h r o a t  and b e l l y .  Size i s  small,  r a r e l y  over 76 mm ( 3  i n ) .  This  subspecies has 
fewer l a t e r a l  p l a t e s  (average 2 .0 ) ,  s h o r t e r  and weaker sp ines ,  and more rounded 
pec to ra l  and caudal f i n s  than t h e  o t h e r  subspecies of G. aculeatus:  

DISTRIBUTION: Formerly found i n  t h e  Los Angeles, San Gabriel ,  Santa Ana, and Santa 
Clara r i v e r s ,  t h e  unarmored form u n t i l  r ecen t ly  was known only from t h e  Soledad 
Canyon por t ion  of  t h e  upper Santa Clara River, Los Angeles County, and San 
Francisquito Canyon, a small t r i b u t a r y  below Soledad Canyon. A s t i ck leback  popu- 
l a t i o n  found i n  San Antonio Creek, Santa Barbara County, on Vandenberg A i r  Force 
Base, has a l s o  been i d e n t i f i e d  as 5. 5. will iamsoni .  Populations from t h e  Los 
Angeles bas in  streams i n  Los Angeles, San Gabriel ,  and Santa Ana rive'rs have been 
ex t i rpa ted .  The population i n  Santa C l a r a  River is threa tened by increased recre-  
a t i o n a l  use and development i n  Soledad Canyon, hybr id iza t ion  with G.  a. microce- 
phalus ,  and t h e  in t roduct ion  of  exo t i c  predators .  The San AntonioCreek population 
i s  p o t e n t i a l l y  threa tened by p e s t i c i d e  runoff and increased groundwater pumping 
from upstream a g r i c u l t u r a l  a reas ,  and development of  MX m i s s i l e  t e s t  f a c i l i t y .  
G. 5. williamsoni a r e  found i n  slow moving streams and shallow pools which conta in  - 
abundant a lgae  and o the r  aqua t i c  p lan t s .  

RECOVERY EFFORTS: A recovery team w a s  appointed i n  1975 by the  U .  S. F i sh  and 
Wildl i fe  Service.  The team has prepared a recovery plan (1977) and i d e n t i f i e d  
management a c t i v i t i e s  and e s s e n t i a l  h a b i t a t .  The U. S. Forest Service has taken 
severa l  a c t i o n s  t o  p ro tec t  s t ickleback h a b i t a t  i n  t h e  Soledad Canyon from human 
disturbance.  The Department has chemically t r e a t e d  t r i b u t a r i e s  t o  t h e  Santa  Clara  
River t o  e rad ica te  the  African Clawed Frog (Xenopus l a e v i s ) ,  a  p o t e n t i a l  exo t i c  
predator .  

FUTURE MANAGEMENT: The Department and U. S. Fores t  Service w i l l  continue t o  imple- 
ment management ob jec t ives ,  a s  ou t l ined  i n  t h e  recovery p lan ,  designed t o  prevent 
f u r t h e r  h a b i t a t  a l t e r a t i o n  of  tQe Santa Clara River i n  Soledad Canyon. Streams i n  
t h e  south c o a s t a l  a rea  w i l l  be surveyed f o r  poss ib le  t r ansp lan t  s i t e s ,  and e lec t ro-  
phore t ic  ana lys i s  of various s t ickleback populations throughout southern C a l i f o r n i a  
w i l l  be conducted t o  confirm t h e i r  taxonomic i d e n t i t y .  The subspecies w i l l  be 
r ees tab l i shed  i n  a s  many loca t ions  a s  poss ib le  throughout i t s  former range.  
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ROUGH SCULPIN 
(Cottas  asperrimus ) 

CLASSI3CATION: S t a t e  - Rare 
Federal  - Not Lis ted  

DESCRIPTION: This i s  a  s lender  sculp in  t h a t  i s  o l i v e  brown t o  purp l i sh  above, with 
s ides  f i n e l y  mott led with dusky and gray, t h e  dusky co lo r  making 4-5 b lo tches .  The 
v e n t r a l  su r face  i s  speckled. Pe lv ic  f i n s  a r e  c o l o r l e s s ,  but  t h e  o t h e r s  a r e  barred.  
La te ra l  l i n e  does not extend beyond the  base o f  t h e  last d o r s a l  ray.  3ense p r i c k l e s  
extend from p e c t o r a l  f i n  p o s t e r i o r l y  along body adjacent  t o  t h e  l a t e r a l  l i n e  t o  t h e  
caudal peduncle. 

DISTRIBUTION: The Rough Sculpin i s  found i n  t h e  P i t  River from Tunhel Reservoir  
upstream t o  F a l l  River Mills, t h e  lower reaches of Hat Creek and Clark creeks  and 
i n  the  F a l l  River and i t s  t r i b u t a r i e s ,  Shasta County. They a r e  found on a  va r i e ty  
of s u b s t r a t e s  p a r t i c u l a r l y  f ine- grained bottoms of large streams. The water i s  
usual ly  deep, cool ,  c l e a r  and fast- flowing. Despite a  l i m i t e d  d i s t r i b u t i o n ,  it i s  
r e l a t i v e l y  abundant where found. 

RECOVERY EFFORTS: An i n i t i a l  survey of t h e  r e l a t i v e  abundance and d i s t r i b u t i o n  of 
t h i s  species  was completed i n  1974 through cooperat ive e f f o r t s  o f  the'Department 
and t h e  Univers i ty  of Ca l i fo rn ia ,  Davis. This work continued and a  summary repor t  
on s t a t u s  and d i s t r i b u t i o n  was published i n  1978. 

FUTURE MANAGEWT: The Department w i l l  prepare a  j o i n t  management p lan  f o r  t h e  
species  i n  cooperation with t h e  U .  S. Fores t  Service ,  PG&E and p r i v a t e  l and  owners. 
To d a t e ,  h a b i t a t  degradat ion i s  minimal due t o  t h e  a t t i t u d e s  o f  l o c a l  l a n d  owners. 
Perpetuat ion o f  the  species  i s  dependent upon maintaining t h e  una l t e red  condi t ions  
which p resen t ly  e x i s t .  
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SANTA CRUZ LONGTOED SALAMANDER 
(Ambystoma macrodactylum croceum) 

CLASSIFICATION: S t a t e  - Endangered 
Federal  - Zndangered 

DESCRITTION: This i s  a small salamander with r e l a t i v e l y  long t o e s .  Color i s  black 
above with i r r e g u l a r  a id- dorsa l  spots  o f  m e t a l l i c  yellow-gold t o  orange. The 
v e n t r a l  s i d e  i s  sooty i n  co lo r .  The t e e t h  form a continuous o r  broken row across  
t h e  roof o f  t h e  mouth. Adults grow t o  about 127 mm ( 5  i n ) .  

DISTRIBLlTIO?I: This salamander i s  known only from t h r e e  l o c a l i t i e s  i n  Santa Cruz 
County and t h r e e  l o c a l i t i e s  i n  Monterey County, all i n  t h e  v i c i n i t y  of Monterey 
Bay. It f requents  c o a s t a l  woodLand and chapar ra l  near  ponds and freshwater  marshes 
i n  which it breeds.  Adult salamanders spend t h e  &ry months away from t h e  ponds i n  
rodent burrows and o the r  subterranean r e t r e a t s .  During t h e  winter  and e a r l y  spr ing  
t h e  adu l t s  a r e  a c t i v e  on t h e  su r face  and migrate t o  and from t h e  breeding ponds on 
r a iny  n igh t s .  

RECOVERY EFFORTS: The Department has purchased 18.6 ha (30 a c r e s )  of h a b i t a t  a t  t h e  
E l l i c o t t  S t a t i o n  l o c a l i t y  and t h e  remaining undisturbed por t ion  of Valencia Lagoon 
with funds from t h e  Environmental P ro tec t ion  Program. These a reas  have been desig-  
nated  a s  t h e  Santa Cruz Long-toed Salamander Ecological  Reserve by t h e  Cal i forn ia  
F i sh  and Game Commission. 

The U. S. F i sh  and Wild l i fe  Service has acquired an a d d i t i o n a l  50 ha (123 a c r e s )  a t  
E l l i c o t t  S t a t i o n ,  which has been added t o  t h e  National  Wi ld l i f e  Refuge system. The 
refuge  and t h e  s t a t e ' s  ecologica l  reserve  a r e  being managed by t h e  Department under 
a Memorandum of  Understanding with t h e  F i sh  and Wi ld l i f e  Service .  

A recovery team was organized i n  1975, and a recovery p lan  has been oublished.  

A f i s h  and w i l d l i f e  managemem plan f o r  t h e  Santa Cruz Long-toed Salamander Ecolog- 
i c a l  Reserve was completed and reconmendations a r e  being c a r r i e d  ou t .  An a r t i f i c i a l ,  
temporary breeding pond was constructed a t  Valencia Lagoon i n  1970 bg t h e  Ca l i fo rn ia  
Department of Transportat ion and was enlarged i n  1974. A permanent f a c i l i t y  was 
completed i n  1978. S tudies  of populat ion s i z e ,  movements, and genera l  ecology have 
been conducted a t  Valencia Lagoon and E l l i c o t t  S ta t ion .  

FUTbTE MANAGEMENT: Management ,object ives ou t l ined  i n  t h e  recovery plan w i l l  con- 
t i n u e  t o  be implemented by t h e  bepartment and t h e  U. S .  F i sh  and Wi ld l i f e  Service.  
The Department w i l l  pursue purchase o f  a d d i t i o n a l  h a b i t a t  a t  Valencia i n  cooperation 
with The Nature Conservancy. The Department w i l l  a l s o  a s s i s t  t h e  Cent ra l  Coast 
Regional Coastal  Commission s t a f f  and county personnel i n  developi'ng guidel ines  f o r  
county l o c e l  c o a s t a l  pl

an

s. 
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SISKIYOU MOUNTAIN SALAMANDER 
(Plethodon stormi) 

CLASSIFICATION: State - Rare 
Federal - Not Listed 

DESCRIPTION: This is a slim-bodied salamander with short legs. Color is dull 
brown to chocolate brown on the dorsal surface and sides, often profusely speckled 
with white or yellowish flecks. The ventral surface is purplish gray. Adults 
grow to 102-152 cm (4-6 in). 

DISTRIBUTION: Occurs near the Hutton Guard Station, the Cook and Green Guard 
stations, along Joe and Dutch creeks in the upper Applegate River drainage, and 
along Seiad and Horse creeks in the Klamath River drainage, Siskiyou County. It 
i.s associated with loose rock rubble and talus on north-facing slopes or with 
heavily wooded areas. 

RECOVEBY EFFORTS: The U. S. Forest Service has been appraised of the'status of 
this salamander. Preliminary studies on the ecology of this species have been 
completed by the University of Michigan, under funding from the U. S. Army Corps 
of Engineers. 

FUTURE MANAGEIGJJT: Further studies to determine if additional populations occur 
in California will be conducted, and in cooperation with the U. S. Forest Service, 
a habitat management plan will be prepared. 
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DESERT SLENDER SALAMANDER 
(Batrachoseps a r i d u s )  

CLASSIFICATION: S t a t e  - Endangered 
Federal - Endangered 

DESCRIPTION: This i s  a moderately small s lender  salamander with a s h o r t  t a i l .  
There a r e  four toes  on a l l  f e e t .  Color i s  b lack i sh  above, over l a id  wi th  an 
i n d i s t i n c t  l i g h t e r  band. Ventra l ly ,  t h e  t runk i s  a darker  b lackish  maroon and t h e  
underside of t h e  t a i l  i s  f l e s h  colored.  Adults grow t o  102-114 mm (4-4 112 i n ) .  

DISTRIBUTION: Known only from Hidden Palm Canyon, a t r i b u t a r y  of Deep Canyon, 
about 16 km (10 mi les)  south of Palm Desert ,  Riverside County. it i s  found i n  
crevices between limestone sheets  and under limestone s labs  and o the r  rocks along 
t h e  base of  c l i f f s  where continuous water seepage occurs.  During t h e  l a t e  winter  
and e a r l y  spr ing ,  these  salamanders may a l s o  be found beneath rocks and o the r  
objec ts  on t h e  f l o o r  of  t h e  canyon. 

RECOVERY EFFORTS: The Department has purchased 57 ha (141 a c r e s ) ,  which comprises 
t h e  h a b i t a t  of  t h i s  salamander, with Environmental Protec t ion  Program funds. It 
was o f f i c i a l l y  designated a s  t h e  Hidden Palm Ecological  Reserve by t h e  Fish  and 
Game Commission. A management committee was formed t o  coordinate management of  
t h e  Reserve. In  September 1976, a severe t r o p i c a l  storm destroyed about 50% of 
t h e  salamander h a b i t a t  i n  Hidden Palm Ecological  Reserve. A s tudy was i n i t i a t e d  
t o  determine t h e  amount of remaining h a b i t a t  and t h e  d i s t r i b u t i o n  of salamanders 
i n  it. During t h e  study it became apparent tinat t h e  remaining h a b i t a t  needed 
protec t ion  from fu r the r  erosion.  A gabion s t r u c t u r e  of heavy mesh wire f i l l e d  
wi th  rocks was i n s t a l l e d  a t  t h e  edge of  t h e  most important h a b i t a t  a r e a  t o  prevent 
f u r t h e r  eros ion of t h e  s o i l .  Nearby canyons i n  t h e  Santa Rosa Mountains a r e  being 
checked f o r  poss ib le  occurrence of t h i s  species .  

FUTURE MANAGEMENT: The hydrology of  t h e  sp r ing  w i l l  be s tudied  t o  determine t h e  
source,  q u a l i t y ,  quant i ty  of water supplying t h e  salamander h a b i t a t .  The water- 
shed w i l l  be mapped and surveyed t o  determine i f  any development w i l l  impact t h e  
h a b i t a t .  P lant  succession and o the r  aspects  of t h e  h a b i t a t  at Hidden Palm w i l l  be 
monitored and changes recorded. The Department and t h e  U.  S. Bureau of Land 
Management w i l l  sys temat ica l ly  survey spr ings  and then water sources i n  t h e  Santa 
Rosa Mountains t o  determine i f  add i t iona l  populations of t h i s  species  e x i s t .  
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TEHACFXPI SLENDER SALAMANDER 
(Batrachoseps s t e b b i n s i )  

CLASSIFICATION: S t a t e  - Rare 
Federal  - Not Listed 

DESCRIPTION: This i s  a  r e l a t i v e l y  l a r g e  and robust  member of t h e  genus Batrachoseps. 
It i s  d is t inguished by i t s  r e l a t i v e l y  l a r g e  f e e t  and long l e g s .  Dorsal color  i s  
dark, with dark red ,  b r i c k  r e d ,  l i g h t  o r  dark brown, o r  l i g h t  beige patches and 
b lo tches ,  sometimes forming an i n d i s t i n c t  band. The s ides  and t a i l  a r e  black with 
small white f l ecks .  The v e n t r a l  surfaces  are dark gray-black. Adults grow t o  
about 127 mm ( 5 i n ) .  

DISTRIBUTION: It has been co l l ec ted  from seven small a reas  i n  t h e  P i u t e  and 
Tehachapi mountains southeas t  of Bakersfield,  Kern County. One a r e a  i n  t h e  
Tehachapis along S t a t e  Highway 58 was damaged by freeway const ruct ion .  This 
species  l i v e s  i n  rock t a l u s  i n  f o o t h i l l  woodland, usual ly  on nor th  fac ing s lopes .  

RECOVERY EFFORTS: Recent surveys by t h e  Departmen' loca ted  two new populations i n  
t h e  Tehachapi Mountains. The Department has consulted with t h e  U. S .  Fish and 
Wildl i fe  Service regarding a  proposed f lood c o n t r o l  dam on Caliente Creek. 

FUTURE MANAGEMENT: Proposed road const ruct ion  along Caliente Creek road w i l l  be 
c a r e f u l l y  reviewed t o  prevent damage t o  t h e  h a b i t a t  of t h i s  species .  The U. S. 
A r m y  Corps of  Engineers w i l l  be appraised of poss ib le  h a b i t a t  damage from flood 
con t ro l  p r o j e c t s .  The U. S. Bureau of  Land Management administers  seve ra l  pa rce l s  
of Tehachapi Slender Salamander h a b i t a t  i n  Ca l i en te  Creek Canyon. 

REFERENCES : 

Brame, A. H . ,  J r . ,  and K.  F. Murray. 1968. Three new salamanders ( ~ a t r a c h o s e ~ s )  
with a  d iscuss ion of r e l a t i o n s h i p s  and spec ia t ion  wi th in  t h e  genus. 
M u .  Nat. H i s t .  Los Angeles Co. 1 .  4:l-35. 
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LIMESTONE SALAMANDEX 
(Hydromantes brunus) 

CLASSIFICATION: State - Rare 
Federal - Not Listed 

DESCRIPTION: This salamander has webbed toes, a mushroom-like tongue with free 
margins, and a flattened body. Its color is uniformly brown above and pale brovn 
to gray below. The underside of the tail is yellowish. The young are pale 
yellowish-green above, changing with age through pale yellow to beige or brown. 

. s Adults grow to 76-102 mm ( 3-4 in). 

DISTRIBUTION: The Limestone Salamander occurs in the Merced River Canyon in the 
vicinity of Briceburg, and along Bear Creek, tributary to the ~erced River, 
Mariposa County. It has also been found in Hell Hollow, about 6.4 km (4 miles ) 
above Lake McClure, and at the confluence of Hell Hollow Creek with Lake McClure. 
As its name indicates, this species is associated with limestone outcrops. It is 
found in the digger pine-chaparral belt, where it lives in rock crevices and in 
talus, especially where overgrovn with moss. 

RECOVERY EFFORTS: Environmental Protection Program funds were used to purchase 48 
ha (120 acres) of habitat near Briceburg in 1974. In 1975, this becde the 
Limestone Salamander Ecological Reserve by action of the Fish and Game Commission. 
A fish and wildlife management plan for the Reserve has been prepared. The Bureau 
of Land Management has funded additional surveys for this species and is preparing 
a habitat management plan for the Merced River Canyon. 

FUTURE MANAGEMENT: Any proposals to quarry, mine, or otherwise disturb limestone 
outcrops within the Merced River Canyon will be evaluated to determine if they will 
have adverse effects on the Limestone Salamander. Hell Hollow is mostly in private 
0~ership and will be monitored closely for activities which would be detrimental 
to Limestone Salamander habitat. The Department will continue to implement manage- 
ment objectives for the Limestone Salamander Ecological Reserve. 

Brode, J. M. 1975. Fish and wildlife management plan for the Limestone Salamander 
Ecological Reserve, Mariposa County, California. Calif. Dep. Fish Game. 11 pp. 
(mime0 ) 

German, J. 1954. A new species of salamander from central California. 
Herpetologica 10:153-159. 

Tordoff, W. 111. 1980. Report of study of limestone salamanders on the Merced 
River. U. S. Bur. Land Manage., Folsom, Calif., Rep., Contract CA-040-CTO-09. 
31 pp. (typewritten) 
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MAGIC GECKO 
(Anarbylus switaki ) 

CLASSIFICATION: S ta te  - Rare 
Federal - Not Listed 

DESCRIPTION: This i s  a medium sized l i z a r d  with so f t  skin and f ine  granular scales.  
The head i s  moderately broad, d i s t i nc t ly  wider than the neck i n  adul ts .  The eyes 
are large with ve r t i ca l  pupils and without movable l i d s .  The t a i l  i s  swollen with 
a constr ic t ion a t  the  base. The body i s  f a i r l y  robust and the limbs a re  r e l a t i ve ly  
long and slender.  The dorsal color of t he  head and body i s  l i g h t  grey-brown with 
i nd i s t i nc t  medium brown spots. The head i s  marked with white spots and the  back i s  
marked with 5-7 crossbands of off-white. The t a i l  i s  marked with a l te rna t ing  black 
and white bands posterior t o  the constr ic t ion.  The limbs a re  l i g h t  beige and the 
venter pinkish white. Length from snout t o  vent i n  adul ts  i s  53-84 mm ( 2  1/8- 
3 114  i n ) .  

DISTRIBUTION: This species i s  known only from eastern San Diego County and western 
Imperial County. It has been found a t  only f ive  l o c a l i t i e s  since i t s  discovery i n  
1976. These l imited records indicate  t ha t  the  Magic Gecko inhabits rocky, boulder- 
strewn deser t  foo th i l l s ,  where it spends most of i t s  l i f e  deep i n  the  crevices and 
subterranean chambers which occur i n  the  extremely rocky habi ta t s .  Intense search- 
ing for  the  Magic Gecko by r e p t i l e  hobbyists and commercial col lectors  has severely 
degraded the habi ta t .  

RECOVERY EFFORTS: The Department and the U. S. Bureau of Land Management a r e  
conducting a cooperative study t o  fur ther  iden t i fy  t he  d i s t r ibu t ion  and habi ta t  
requirements of t h i s  species. 

FUTURE MANAGEhENT: The Department and the  U. S. Bureau of Land Management w i l l  
develop a cooperative management plan t o  protect  the  habi ta t  of t h i s  species. The 
endangered species regulations w i l l  be enforced t o  prevent i l l e g a l  col lect ing.  

F r i t t s ,  T. H .  1979. The dis t r ibut ion,  abundance, and habi ta t  preferences of 
amphibians and r e p t i l e s  i n  southwestern Imperial County - s t a tu s  of tubercolate 
geckos i n  southern California. U. S. B u r .  Land Manage., Riverside, Calif .  
Rep. , Contract CA-960-4350-5573-DEOO. 27 pp. ( typewrit ten) 
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CSACHELLA FRINGE-TOED LIZARD 
(k i n o r n a t a )  

CLASSIFICATION: S:ate - Endangered 
Federal  - Threatened 

DESCRIPTION: This l i z a r d  has f i n e  s c a l e s  and f l a t t e n e d  body and t a i l .  The t o e s  
a r e  f r inged  with long pointed sca l e s .  The lower ;aw i s  countersunk and t h e  e a r s  
have we l l  developed f l a p s .  Dorsal su r face  i s  ground c o l o r  and i s  grey wi th  b lack  
r e t i c u l a t i o n s  forming a p a t t e r n  of  l i g h t  c i r c l e s  wi th  dark c e n t e r s ,  some orange 
c o l o r a t i o n  may a l s o  be present .  The t h r o a t  i s  marked wi th  diagonal  l i n e s  and t h e  
underside of t h e  t a i l  has seve ra l  black ba r s .  The b e l l y  i s  white  but  may have a  
p inkish  wash on t h e  s i d e s  during breeding season. Small b lack  dots  may a l s o  occur 
on t h e  s i d e s  of t h e  b e l l y .  Length from snout t o  vent  i n  a d u l t s  i s  70-115 mm 
( 2  3/4 - 4 112 i n ) .  

DISTRIBUTION: The Coachella Fringe- toed Lizard i s  r e s t r i c t e d  t o  t h e  Coachella 
Valley,  Rivers ide  County where it l i v e s  i n  f i n e  windblown sand d e p o s i t s  such as 
sandy p l a i n s ,  sand h m o c k s ,  and mesquite dunes. It i s  e s p e c i a l l y  adapted f o r  
l i v i n g  i n  t h e s e  h a b i t a t s  and i s  r e s t r i c t e d  t o  them. By 1979, u rban iza t ion  and 
a g r i c u l t u r e  had reduced t h e  o r i g i n a l  h a b i t a t  from 25,640 ha - 52,000 ha (99-200 s q  
m i l e s ) .  Habi ta t  l o s s  i s  continuing a t  a  r a t e  of about 500 ha ( 2  s q  m i l e s )  pe r  year .  
There i s  no h a b i t a t  i n  t h e  Coachella Valley t h a t  i s  sa fe  from development. Large 
sand dunes have been l eve led  t o  cons t ruc t  homes, condominiums, and gol f  courses .  

RECOVERY EFFORTS: The Department has reques ted  funds from t h e  C a l i f o r n i a  Environ- 
mental P ro tec t ion  Program f o r  h a b i t a t  a c q u i s i t i o n .  A l o c a l  p r i v a t e  conserva t ion  
group i s  spearheading a  fundra is ing  d r i v e  t o  provide a d d i t i o n a l  funds f o r  h a b i t a t  
acqu i s i t i on .  A s p e c i f i c  a rea  i n  t h e  Coachella Valley has been i d e n t i f i e d  a s  suit- 
ab le  f o r  an ecologica l  reserve .  The U .  S. Army Corps of Engineers i s  funding a  
s tudy t o  determine populat ion d e n s i t i e s  o f  t h e  Coachella Fringe- toed Lizard  and 
t h e  poss ib l e  e f f e c t s  of f lood con t ro l  p r o j e c t s  and windbreaks on t h e i r  h a b i t a t .  

FUTURE MANAGEMENT: The Department and U. S .  F i sh  and Wild l i fe  Se rv ice  w i l l  prepare 
a  management and recovery plan.  The p lan  w i l l  i d e n t i f y  a l t e r n a t i v e  h a b i t a t  a r e a s  
f o r  a c q u i s i t i o n ,  o r  o t h e r  p ro tec t ion ,  and mi t iga t ion  a l t e r n a t i v e s  f o r  f u t u r e  
p r o j e c t s  t h a t  w i l l  impact Coachella Fringe- toed Lizard h a b i t a t .  

REFERENCES : 

Brode, J. M. 1980. R e e v a l u a t i ~ n  of  t h e  s t a t u s  of  t h e  Coachella f r inge- toed  l i z a r d  
  ma - i n o r n a t a )  1979. Ca l i f .  Dep. F ish  Game, Sacramento. 5 pp. ( t y p e w r i t t e n )  

England, A. S . ,  and S. G .  Nelson. 1976. S t a t u s  of t h e  Coachella Valley f r inge -  
t o e d  l i z a r d  (Uma i n o r n a t a ) .  Ca l i f .  Dep. F ish  Game, In land  F i sh .  Branch Admin. 
Rep. 77-1, 29 PP. 

Mayhew, W. W. 1 9 6 5  Reproduction i n  t h e  sand-dwelling l i z a r d  ino rna ta .  
Xerpetologica 21: 39-55. 

S tebbins ,  R .  C .  1944 .  Some aspec ts  of  t h e  ecology of t h e  iguanid genus - Uma.  Ecol. - 
Monogr. 1 4 :  311-332. 
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SOUT;TSEE(N RUBBER BOA 
(Charina b o t t a e  umbrat ica)  

CLASSIFICATION: S t a t e  - Rare 
Federal  - Nor; L i s t ed  

DESCRIPTION: This i s  a s tout- bodied snake wizh a s h o r t ,  b lun t  t a i l  t h a t  resembles 
t h e  head. The sk in  i s  smooth and shiny.  The s c a l e s  on t o p  of t h e  head a r e  l a r g e  
and sometimes asymmetrical. Color i s  o l i v e  o r  pa l e  yellowish-brown d o r s a l l y  and 
l i g h t  yellow below. There i s  no co lo r  p a t t e r n ,  but  t h e r e  may be a few duskg 
f l ecks  on t h e  lower s i d e s .  Adults grow t o  about 51 cm ( 2 0  i n ) .  

DISTRIBUTION: This snake i s  known on ly  from s e v e r a l  l o c a l i t i e s  i n  t h e  San 
Bernardino Mountains, San Bernardino County; near  Idy l lwi ld ,  ~ i v e r s i d e  County; and 
M t .  P inos,  Kern County. It occurs  i n  t h e  pine f o r e s t s  near  s2reams and meadows. 

RECOVERY EFFORTS: The U. S. Fores t  Serv ice  has i n v e s t i g a t e d  t h e  d i s t r i b u t i o n  o f  
t h e  Southern Rubber Boa i n  t h e  Angeles, Los Padres,  and San Bernardino National  
Fores t s .  Recommendations have been made t o  l e s s e n  impacts on t h e  snake from logging.  

FUTURE MANAGEMENT: A Southern Rubber Boa Advisory Committee has been formed t o  
coordina te  s t u d i e s  and management of  t h i s  snake. The p r i n c i p l e  cause's of  h a b i t a t  
damage inc lude  r e s o r t  development, smog, logging,  and wood ga ther ing .  

REFERENCES : 

Cunningham, J. D. 1966. Observations on t h e  taxonomy and n a t u r a l  h i s t o r y  of  t h e  
rubber boa, Charina bo t t ae .  Southwest. Natural .  11:298-299. 

Erwin, D. B. 1974. Taxonomic s t a t u s  o f  t h e  southern rubber boa, Charina b o t t a e  
umbratica. Copeia l974( 4) : 996-997. 

KLauber, L. M. 1943. The subspecies  o f  t h e  rubber  snake, Charina. Trans. San 
Diego Soc. Nat. H i s t .  10(7):83-90. 
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ALAMEDA STRIPED RACER 
( Masticophis l a t e r a l i s  euryxanthus ) 

CLASSIFICATION: S ta te  - Rare 
Federal - Not Listed 

DESCRIFTION: This i s  a slender, f a s t  moving snake with a narrow neck and rela-  
t ive ly  broad head with large eyes. Color is black or  dark b r 0 ~  above, with a 
d i s t i nc t  orange s t r i p e  down each s ide t o  o r  beyond the vent. The l a t e r a l  s t r i p e  
i s  one and two half- scale rows wide. In  t h i s  subspecies of g. l a t e r a l i s ,  the 
l a t e r a l  s t r i p e  i s  yellow or  cream and i s  only two half- scale rows wide. The for- 
ward portions of the  ventral  surface are  orangish, and the  posterior portions are  
cream grading t o  pinkish on the underside of the  body and t a i l .  Adults grow t o  a 
length of 91-112 cm (3-4 f t  ) . 
DISTRIBUTION: This racer occurs i n  the valleys,  foo th i l l s ,  and low mountains of 
the Coast Range eas t  of San Francisco Bay and west of the  Central Valley i n  Contra 
Costa and Alameda counties. It i s  usually associated with chaparral, but may 
occur i n  grassland, open woods, and on rocky slopes. 

RECOVERY EFFORTS: Operators of several  East Bay parks have been not i f ied  of the 
s t a tu s  of t h i s  subspecies and i t s  probable occurrence i n  t he  parks; dnd the 
Department has provided d is t r ibu t iona l  data t o  the  Contra Costa County Planning 
Department. 

FUTURE MANAGEMENT: Liaison w i l l  be maintained with county planners t o  protect  
habi ta t  from human encroachment wherever possible. Major th rea t s  t o  t h i s  snake's 
habi ta t  include urban development and water impoundment. Surveys w i l l  be made t o  
determine i f  t h i s  subspecies occurs north of San Francisco Bay i n  Solano, Napa, 
and southern Sonoma counties. 

REFERENCES : 

Hammerson, G.  A .  1979. Thermal ecolo@?r of the  s t r iped  racer ,  Masticophis 
l a t e r a l i s .  Herpetologica 35(3) :267-273. 

Reimer, W. J. 1954. A new subspecies of the  snake Masticophis l a t e r a l i s  from 
California. Copeia 1954 (1):45-48. 
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SAN FRMJCISCO GARTER SNAKE 
(Thamnophis s i r t a l i s  t e t r a t a e n i a )  

CLASSIFICATION: Scate  - 3ndangered 
Federal  - Endangered 

DESCRIPTION: The s c a l e s  of  t h i s  spec ies  a r e  of  a t y p i c a l  co lub r id .  Body s c a l e s  
a r e  i n  1 9  rows and have weak t o  s t rong ly  kee led  s c a l e s  which l a c k  a p i c a l  p i t s .  
Scales  of  +he f o u r t h  row on each s i d e  disappear  a t  a  po in t  a l i t t l e  more than  ha l f  
way toward t h e  vent .  The remaining 1 7  rows extend t o  t h e  p o s t e r i o r  end of t h e  
body then  drop out  rapidly near  t h e  ta i l .  There i s  a s i n g u l a r  a n a l  p l a t e .  Scute l -  
l a t i o n  of  t h e  head i s  a l s o  t y p i c a l l y  co lubr id .  The r o s t r a 1  p l a t e  i s  l a r g e  and 
prominent, t h e r e  a r e  usua l ly  seven upper l a b i a l s .  

This animzl has a  mid-dorsal s t r i p e  of greenish-yellow edged with b lack  and a r e d  
s t r i p e  on each s i d e  which may be broken o r  d iv ided .  The b e l l y  i s  greenish- blue 
and t h e  top  of  t h e  head i s  r ed .  Adults grow t o  a  l e n g t h  of 45-130 cm (18-51 i n ) .  

DISTRIXJTION: This  subspecies i s  found only  i n  San Mateo County and has been 
e x t i r p a t e d  from San Francisco County. Small popula t ions  occur near  f reshwater  
marshes, ponds, and slow moving streams along t h e  coas t  from Sharp Park t o  Ano 
Nuevo and e a s t  i n t o  t h e  Santa Cruz Mountains where s u i t a b l e  h a b i t a t  o t c u r s .  The 
l a r g e s t  popula t ions  occ;lr around l a k e s  wi th in  t h e  San Francisco Fish  and Game 
Refuge. Loss of h a b i t a t  t o  urbaniza t ion  has destroyed t h e  ma jo r i ty  of t h e  prime 
h a b i t a t  f o r  t h i s  animal.  

RECOVERY EFFORTS: Known populat ions a r e  r e g u l a r l y  monitored and t h e  i n d i v i d u a l ' s  
movements noted. New populat ions a r e  being sought and key h a b i t a t  i s  be ing  de l i ce -  
a t ed .  Coordination e f f o r t s  with l o c a l  governments a r e  a t tempt ing  t o  p r o t e c t  known 
h a b i t a t s .  

FUTURE ,WAGEKENT: Studies  of  t h i s  spec ie s '  popula t ion  dynamics a r e  e s s e n t i a l  t o  
fu tu re  management p lans .  Movement c o r r i d o r s ,  primary and secondary h a b i t a t  requi re-  
ments, and d i s p e r s a l  dynamics w i l l  be s tud ied  i n  o rde r  t o  l e a r n  how t o  b e s t  manage 
t h i s  animal.  A s  populat ions of  t h i s  animal a r e  p ro tec t ed  by adequate r egu la t ions  
and law enforcement, a  change i n  c l a s s i f i c a t i o n  t o  r a r e  may be warranted.  

Barry, S .  J. 1978. S t a t u s  of t h e  San Francisco g a r t e r  snake. In land  Fish.  Endang. 
Spec. Program Spec ia l  Publ. 78-2. 21 pp. 

Fox, W .  1951. The s t a t u s  of t h e  g a r t e r  snake, Thamnophis s i r t a l i s  t e t r a t a e n i a .  
Copeia 1951 (4) : 257-267. 

S tebbins ,  3. 1966. A f i e l d  guide t o  western r e p t i l e s  and amphibians. Houghton 
M i f f l i n ,  Boston. 279 pp. 
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GI&T?GART';?, 3 N A n  
(T:iamnophis couchi 

CLASSIFICATION: S t a t e  - Rare 
Federal  - Not L i s t ed  

DESCRIPTI3N: This  i s  one of  t h e  l a r g e s t  g a r t e r  snakes,  reachicg  137 cm ( 4  1 / 2  f t ) .  
The b a s i c  c o l o r  i s  d u l l  brown with a checkered p a t t e r n  of  wel l  s epa ra t ed  b lack  
spo t s  on t h e  d o r s a l  s i d e .  There i s  a d u l l  yellow-mid-dorsal s t r i p e ,  and t h e  l a t e r a l  
s:ripes a r e  o f t e n  not  developed. The head i s  e longated  wi th  a poin ted  muzzle. 

DISTRIBUTION: The o r i g i n a l  r epor t ed  range of  t h i s  snake was t h e  San Joaquin 'Jalley 
from t h e  v i c i n i t y  o f  Sacramenzo and Antioch southward t o  3uena Vi s t a  Lake. It 
appears zha t  t h i s  snake has been e x t i r p a t e d  from Buena Vis t a  Lake and t h e  W a r e  
Lake 3as in .  The present  known d i s t r i b u t i o n  extends from t h e  v i c i n i t y  of Gridley,  
3 u t t e  County, t o  t h e  v i c i n i t y  of  Bur re l ,  Fresno County. It i s  one of  t h e  most 
aqua t i c  of g a r t e r  snakes and is u s u a l l y  found i n  a r e a s  of permanent f reshwater ,  
a l though it a l s o  frequents  t e q o r a r y  water  such a s  flooded r i c e  f i e l d s  and i r r i g a -  
t i o n  cana l s .  

RECOVERY EFFORTS: The Department has completed pre l iminary  survey work i n  t h e  San 
Joaquin Valley and southern Sacramento Valley. The managers of s e v e r a l  w i l d l i f e  
a reas  have been n o t i f i e d  of t h e  presence o f  t h i s  snake on t h e i r  a r e a s .  

FUTURE MANAGEMENT: The d i s t r i b u t i o n  o f  t h i s  snake i n  t h e  nor thern  Sacramento 
Valley i s  not  f u l l y  understood. F i e l d  surveys w i l l  be conducted t o  determine t h e  
nor thern  l i m i t s  of t h e  S ian t  Gar ter  Snake's range and i t s  d i s t r i b u t i o n  i n  t h e  
Sacramento Valley. Recent p e s t i c i d e  t e s t i n g  programs have been c a r r i e d  out  i n  
r ~ o t e n t i a l  Giant Garter  Snake h a b i t a t .  A b e t t e r  understanding o f  t h i s  snake 's  
d i s t r i b u t i o n  and h a b i t a t  preferences  w i l l  a l low more p o s i t i v e  eva lua t ion  of f u t u r e  
2 e s t i c i d e  a p p l i c a t i o n s .  The managers of S t a t e  and Federa l  w i l d l i f e  management 
a r e a s  and p r i v a t e  duck clubs w i l l  be encouraged t o  r e t a i n  aqua t i c  h a b i t a t  f o r  t h i s  
snake. 
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CALIFORNIA BROWN PELICAN 
(Pelecanus occ iden ta l i s  c a l i f o r n i c u s )  

CLASSIFICATION: S t a t e  - Endangered 
Federal - Endangered 

DESCRIFTION: The Cal i fornia  Brown Pelican i s  a l a r g e  grayish-brown coas ta l  b i r d  
with a long,  pouched b i l l .  It i s  usual ly  seen i n  f locks ,  f ly ing  i n  s i n g l e  f i l e ,  
a l t e r n a t e l y  f lapping and gl id ing i n  unison. I t  f l i e s  with i t s  head and neck folded 
back on t h e  shoulders. The Cal i fornia  subspecies i s  dis t inguished from t h e  eas te rn  
subspecies by i t s  l a r g e r  s i z e  and darker colora t ion.  Adults have white heads and 
necks, whereas immatures a r e  dark-headed. 

DISTRIBUTION: The Ca l i fo rn ia  Brown Pel ican occurs along t h e  Pac i f i c  coast  from 
B r i t i s h  Columbia t o  Mexico. H i s t o r i c a l l y  it nested from Monterey south t o  i s lands  
along t h e  west coast  o f  Baja Ca l i fo rn ia  and i n  the  G u l f  of California.  From 1968 
through 1979, Anacapa I s l and  w a s  t h e  only cons i s t en t  breeding s i t e  i n  Cal i fornia .  
A small colony nested on Scorpion Rock, Santa Cruz I s l and ,  i n  1972, 1974 and 1975. 
Santa Barbara Is land w a s  recolonized i n  1980 by about 97 pa i r s .  From 1974 t o  1976 
pel ican product iv i ty  began t o  recover from DIYT-related reproductive f a i l u r e s ,  but 
it declined severe ly  i n  1977 and 1978, apparently due t o  inadequate food suppl ies .  
Product iv i ty  on Anacapa Is land increased again i n  1979 with 980 young produced from 
1258 nes t ing  at tempts,  and i n  1980, with 1440 young from 2150 nes t ing at tempts.  
The number of young produced per nes t ing a t tempt ,  however, i s  s t i l l  below what i s  
considered normal f o r  Brown Pelicans.  

RECOVERY EFFORT: Management of t h e  Ca l i fo rn ia  Brown Pelican has included protec t ing 
nes t ing colonies from human disturbance,  banning t h e  use of DDT i n  t h e  United S t a t e s ,  
and year ly  monitoring of t h e  reproductive success of  t h e  Channel Is lands  population. 
The National Park Service has closed t h e  pel ican colonies t o  public access during 
t h e  nes t ing season and has declared West Anacapa I s l and  a Research Natural Area. A 
closed zone has been es tab l i shed  around t h e  West Anacapa colony, preventing poten- 
t i a l  human disturbance from boats  during t h e  nes t ing season. A l l  i s l a n d s  i n  t h e  
G u l f  of  Ca l i fo rn ia  and along t h e  Baja Ca l i fo rn ia  coast  used by nes t ing  pel icans  
were declared sanctuar ies  by t h e  government of Mexico i n  1978. Biologis ts  of t h e  
Department, U. S. Fish and Wildl i fe  Service ,  National Park Service and Universi ty 
of Ca l i fo rn ia  have continued t o  monitor pel ican reproductive success and have 
s tud ied  t h e  breeding biology and foraging behavior o f  t h i s  species .  Present ly ,  
b i o l o g i s t s  a r e  inves t iga t ing  t h e  re la t ionsh ips  between food abundance, nes t ing 
success and e f f e c t s  of commercial f i sh ing  i n  t h e  area .  

FUTURE MANAGEMENT: Protec t ion and monitoring of t h e  Channel I s l ands  nes t ing  colonies 
of Ca l i fo rn ia  Brown Pelican w i l l  continue. A public awareness program i s  needed to-  
publ ic ize  t h e  existence of t h e  closed zone around t h e  Anacapa I s l and  nes t ing  colony 
and t h e  need f o r  such zones near all pel ican colonies.  The federa l  government should 
be urged t o  en te r  i n t o  a cooperative agreement with t h e  government of  Mexico t o  a i d  
i n  t h e  gather ing of da ta  and p ro tec t ion  of t h e  pelican nes t ing  colonies i n  t h e  Gulf 
of Cal i fornia  and along the  Pac i f i c  coas t .  Scorpion Rock, Santa Cruz I s l and ,  should 
be protec ted  from disturbance during t h e  pelican nes t ing  season. 
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CALIFORNIA CONDOR 
(G.ymno~yps californianus ) 

CLASSIFICATION: State - Endangered 
r'ederal - Endangered 

DESCRIPTION: This vulture is North America's largest land bird. Condors weigh 
approxiaately 9 kg ( 2 0  lb), and average wingspread is 3 m (9 ft). Coloration is 
mostly black. Young birds have a bare gray head and neck, and the underwing 
lining may be dark, white, or mottled. Adult plumage develops by 5 or 6 years of 
age; plumages of both sexes are identical. The underwing feathers of adults form 
a wwite, triangular wing bar, and the head and neck are mostly orange. 

DISTRIBUTION: This species formerly ranged over much of western North America from 
3ritish Columbia to Baja California. Many factors--including human disturbance and 
habitat changes, shooting, egg collecting, and environmental contamination--have 
contributed, or may have contributed, to reduction of population size and range and 
to a reproductive rate that is too low to maintain a stable or increasing population. 
The existing population is estimated to be fewer than 30 birds. Current range in- 
cludes the mountains and foothills around the San Joaquin Valley. Nesting takes 
place in shallow caves in cliffs in the southern limit of this range. Condors are 
carrion eaters, feeding on the carcasses of cattle, sheep, deer and other animals 
that the birds find on foothill rangelands and other open country. 

RECOVERY EFFORTS: All known nesting areas used in the last 20 years are located on 
U. S. Forest Service lands, and a habitat management plan for nesting and other 
habitats was developed by that agency in 1971. Prior to 1950, Forest Service had 
established the Sisquoc and Sespe condor sanctuaries to protect key roosting and 
nesting habitats; these areas were enlarged in later years. Other agencies and 
private organizations have secured additional key habitats, including Huff's Hole 
nesting area, inholdings in the Sespe Condor Sanctuary, and Hopper Mountain National 
Wildlife Refuge. Agencies have controlled uses of public lands in important condor 
habitats, such as placing moratoriums on oil, gas and mineral leasing activities 
and restrictions on aircrafz, motor vehicles, blasting, human access and firearms 
use. In 1976, nine regions within the condor range were determined to be Critical 
Habitat under provisions of the Federal Endangered Species Act. A California Condor 
Recovery Plan was developed in 1975 and revised in 1980 by the California Condor 
Recovery Team. ?he plan provides guidelines for agency and organization actions 
needed to maintain and enhance the condor status. In 1979, U. S. Fish and Wildlife 
Service, Forest Service, U. S., Bureau of Land Management, Department of Fish and 
Gaue, and National Audubon Society entered a cooperative agreement on condor con- 
servation programs. Under the agreement, the Condor Research Center was established 
to direct field research and public education activities. In 1980, Fish and Wild- 
life Service received federal approval for a program of radiotelemetry marking and 
captive propagation, but a pending state permit was cancelled following the accident- 
al death of a condor chick being studied in the nest. A five-member Condor Advisory 
Committee has been established to review any new program proposals and provide 
advice to the Fish and Game Commission and the Department. Ongoing program of 
member agencies under the cooperative agreement include annual population surveys, 
environmental project reviews, habitat assessments, observational condor population 
studies, condor sexing techniques, environmental contamination stitdy, supplemental 
feeding program, and public education. 

- 
FUTURE wAGEKEXT: The Department will cooperate with other agencies acd organiza- 
tions in implementing the California Condor Recovery Plan and recovery efforts. A 
Department wildlife biologist will be assigned to work with the Condor Research 



"enter. Any f u t u r e  "hands-on" study proposals  by ? i sh  and ' d i ld i i f e  Serv ice  w i l l  
be reviewed by t h e  Fish  and Gme Commission, the  Condor Pilvisory Committee, t h e  . . 

-. 
Department, o t h e r  agencies  and t h e  pub l i c  before  any poss ib l e  new s t a t e  au thor i sa -  
t i o n  would be given. The Department w i l l  coordina te  a n n ~ a i  condor surveys and 
w i l l  cont inue t o  cooperate with o t h e r  agencies  on environmental reviews, assess-  
ments and s t u d i e s .  
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BALD EAGLE 
(Hal iaee tus  leucocephalus)  

CLASSIFICATION: S t a t e  - Zndangered 
Federa l  - Enda~gered  

DESCRIPTION: Adults a r e  brownish %lack  wi th  white  head, neck and t a i l .  Females 
a r e  l a r g e r  than  males. Wings2ans range from about 2-2% m (6+8 f t ) ,  and weights 
range from about 3%61/2 kg (&li l b ) .  Plumage of young i s  mostly brown, blotched 
i r r e g u l a r l y  wi th  white  o r  buff .  As b i r d s  approach ma tu r i ty ,  a t  4 o r  5 yea r s  of 
age, t h e  head, neck and t a i l  become p-ogress ive ly  whi te r  over  s e v e r a l  annual molts .  

DISTRIBUTIOK: H i s t o r i c a l l y ,  Bald Eagles bred  from southern California--primari ly 
near  t h e  coas t  and on t h e  Channel Islands-- north throughout much of c e n t r a l  and 
nor thern  Ca l i fo rn ia .  Since 1977, a l l  known breeding a reas  have been i n  Bu t t e ,  
Lake, Lassen, Modoc, Plumas, Shas ta ,  Siskiyou and T r i n i t y  coun t i e s .  I n  1980, a d u l t  
Bald Eagles occupied 52 known breeding t e r r i t o r i e s ;  43 t e r r i t o r i e s  were a c t i v e  
(eggs were l a i d ) ,  md 33 territories produced 58 f l e d g l i n g s .  Ninety- five n e s t  
s i t e s  were found i n  54 t e r r i t o r i e s  used by Bald Eagles from 1963 t o  1978; 68% of 
che n e s t  s i t e s  were on U.  S. Forest  Serv ice  l and  and 21% on p r i v a t e  l a n d s .  Most 
n e s t s  a r e  cons t ruc ted  i n  dominant o r  co-dominant ponderosa and sugar  p ines  wi th in  
1 . 6  km (1 mi le )  of  a  wa te r f ron t ,  rrainly of  r e s e r v o i r s .  Bald Eagles winter  nea r ly  
s ta tewide  near  r e s e r v o i r s ,  l a k e s  and r i v e r s ,  feeding mainly on dead o r  dying f i s h  
and wa te rb i rds ,  and t o  a  l e s s e r  ex ten t  i n  upland a r e a ,  feeding on c a r r i o n  and some 
s m a l l ,  l i v e  prey. Perch t r e e s  overlooking foraging  a reas  a r e  important  h a b i t a t  
f e a t u r e s ,  as a r e  s p e c i f i c  f o r e s t e d  a r e a s  used i n  winter  a s  cornmunal n igh t  r o o s t s .  
I n  January 1979, 855 winter ing  b i r d s  were counted s ta tewide .  About h a l f  t h e  s t a t e  
winter ing  popala t ion  i s  follnd i n  t h e  KLamath Basin. 

RECOVERY EFFORTS: The Ca l i fo rn ia  Bald Eagle Working Team was e s t a b l i s h e d  i n  1974 
t o  advise  agencies  and provide guidance f o r  Bald Eagle conservat ion a c t i v i t i e s  i n  
Ca l i fo rn ia .  This team i s  composed of r e p r e s e n t a t i v e s  from s t a t e  and f e d e r a l  
agencies  and p r i v a t e  i n d m t r y .  S t r u c t u r e  and func t ion  of t h i s  team were modified 
i n  1980. Nest t e r r i t o r y  p lans  have been developed by agency b i o l o g i s t s  f o r  most 
breeding t e r r i t o r i e s  i n  accordance with gu ide l ines  e s t a b l i s h e d  by t h e  working team. 
These p lans  and :iel< s t u d i e s  a re  used i n  a s ses s ing  impacts of  developments on 
Bald Eagles .  Measures t o  p r o t e c t  eagle  n e s t i n g  t e r r i t o r i e s  a r e  addressed i n  Timber 
Harvest Plan and environmental impact reviews f o r  p r i v a t e  l ands ,  i n  Fores t  Serv ice  
o r  o t h e r  agency planning,  a n d . i n  Federal  Endangered Species  Act Sec t ion  7 consul ta-  
t i o n s  f o r  f e d e r a l  lands  o r  a c t i o n s .  Statewide n e s t i n g  surveys were i n i t i a t e d  i n  
1968, but  thorough coverage was,not  a t t a i n e d  u n t i l  1977. Each year  seve ra l  new 
n e s t i n g  t e r r i t o r i e s  a r e  discoveped, p a r t l y  o r  mainly because of con t inua l ly  
improving survey e f f o r t s .  The s t a t u s  of  t h e  S t a t e ' s  breeding popula t ion  was f i r s t  - ~ 

s tud ied  i n  1973. Fores t  Serv ice  has conducted s p e c i a l  Bald Eagle s t u d i e s  f o r  
f o r e s t  planning purposes. I n  1977-78, a  silrvey was made of a l l  known t e r r i t o r i e s  
used s i n c e  1963 t o  a s ses s  nes t  s i t e  c h a r a c t e r i s t i c s  and dis-curbance f a c t o r s .  
Recently, Fores t  Serv ice  has  been experimenting wi th  sound recording  of wi ld  Bald 
Eagles a s  a technique f o r  de t e rn in ing  long-term occupancy p a t t e r n s  of i nd iv idua l  
b i r d s  a t  n e s t i n g  t e r r i t o r i e s .  I n i t i a l  e f f o r t s  t o  r e s t o r e  a  breeding p o p u l a t i ~ r ~  
t o  t h e  Channel I s lands- - af ter  a  30-year absence--began i n  1980 wi th  t h e  r e l e a s e  of  
s i x  Bald Eagles taken a s  wild n e s t l i n g s  i n  Washington S t a t e  and f ledged from a r t i -  
f i c i a l  p la t form "nes ts"  on Cata l ina  I s l and .  Annual mid-winter surveys of  t h e  - 
S t a t e ' s  win ter ing  eagle  populat ion began i n  January 1978, p a r t  of a  n a t i o n a l  survey 
system. I n  r ecen t  yea r s ,  key winter ing  h a b i t a t s  have been i d e n t i f i e d ,  and s e v e r a l  



m j o r  communal winter  roos t s  have been p ro tec t ed  from dis turbance  through acqu i s i-  
t i o n  o r  management. I n  1979, s tud ie s  were begun i n  t h e  Klamath Basin t o  determine 
h a b i t a t  c h a r a c t e r i s t i c s  of winter  r o o s t s .  Several  s t u d i e s  have been made s i n c e  
1975 t o  a s ses s  Bald Eagle wic ter  h a b i t a t  needs on Fores t  Serv ice  and U. S.  Bureau 
of Land Hanagement l ands .  ?hen s i ck  o r  i n j u r e d  Bald Zagles a r e  found, t h e y  a r e  
r o u t i n e l y  placed i n  reharo i l i ta t ion  f a c i l i t i e s ,  i f  possible, and any dead Bald 
Eagles a r e  r o u t i n e l y  autopsied t o  determine cause of  m o r t a l i t y  and a r e  made ava i l-  
ab le  f o r  p e s t i c i d e  ana lys i s .  I n  recent  y e a r s ,  s e v e r a l  a t tempts  have been made t o  
r e l e a s e  r e h a b i l i t a t e d  b i r d s .  Many eagle  conservat ion ac t ions  and i s s u e s  have been 
pub l i c i zed  a s  p a r t  of  agency and p r i v a t e  conservat ion group information educat ion 
e f f o r t s .  I n  1979, t h e  P a c i r i c  Bald Eagle Recovery Team was e s t ab l i shed .  ?he 8- 
member in teragency team has r ep resen ta t ives  from f i v e  western s t a t e s ,  i n c h d i n g  
Ca l i fo rn ia ,  and t h r e e  Federal ageccies .  The team has been developing a  recovery 
p lan  encompassing a l l  aspec ts  of research ,  management, and publ ic  educat ion needs 
and agency r e s p o n s i b i l i t i e s :  'The goal  of  t h e  g l an  i s  t o  r e s t o r e  t h e  spec ie s  t o  a  
non-endangered s t a t u s .  i n  1980, t h e  Fish and Game Commission changed t h e  s ~ e c i e s  
nomenclature used on t h e  Stace endangered b i r d  l i s t  from Southerc Bald 3ag le  ( g .  1. 
leucocephalus)  t o  Bald Eagle (2. l eucocepha lus ) ,  i n  recogni t ion  of c u r r e n t  taxon- 
omic knowledge and i n  conformity wi th  f e d e r a l  endangered spec ies  l i s t  nomenclature. 

FUTURE wAGZMENT: T'ne De~ar tment  w i l l  cont inue t o  p a r t i c i p a t e  on t h e  C a l i f o r n i a  
Bald Eagle Working Team and P a c i f i c  Bald Eagle Recovery Team. Ongoing programs 
w i l l  inc lude  t h e  annual breeding and winter ing  populat ion surveys,  i d e n t i f i c a t i o n  
of e s s e n t i a l  h a b i t a t s ,  a t tempts  t o  r e s t o r e  breeding populat ions i n  s e l e c t e d  h i s t o r i -  
c a l  h a b i t a t s ,  r e h a b i l i t a t i o n  of i n j u r e d  and s i c k  e a g l e s ,  monitoring of m o r t a l i t y  
f a c t o r s ,  and eco log ica l  i nves t iga t ions .  E f f o r t s  t o  p r o t e c t  Bald Eagles and t h e i r  g: h a b i t a t s  w i l l  continue through Department cooperat ion with o the r  agencies  and organ- - 
i z a t i o n s  i n  timber harves t  p l an ,  environmental impact a d  f ede ra l  Sec t ion  7 reviews 
am3 i n  law enforcement. The 3epartment w i l l  coordina te  e f f o r t s  wit'n C a l i f o r n i a  
3epartnent  of  Fores t ry  and t h e  3oard of Fores t ry  t o  develop 3 a l d  Eagle h a b i t a t  pro- 
t e c t i o n  guide l ines  f o r  p r i v a t e  t imber ope ra t ions .  Continued e f f o r t s  w i l l  be made 
t o  provide information and e d - ~ c a t i o n a l  n a t e r i a l  t o  agency personnel  and t h e  genera l  
oub l i c .  
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AMERICAN PEREGRINE FALCON 
(Falco peregr inus  anatum) 

CLASSIFICATION: S t a t e  - Endangered 
Federal  - Endangered 

DESCRI?TION: The peregr ine  i s  a crow-size r a p t o r  w i th  a  wingspread of  about 90-100 
cm (35-40 i n ) .  Males a r e  smzller  than females.  Adults  a r e  s l a t e  gray above; cream 
colored  with a  rufous wash below. The b e l l y  and underside of wings and t a i l  have 
dark,  narrow b a r r i n g s ,  and t h e  b r e a s t  i s  spot ted .  The head i s  dark, with a  broad 
b lack  cheek patch.  Legs and f e e t  a r e  yellow. Immatures a r e  brown above, w i th  buff- 
edged f e a t h e r s ;  underpar t s  a re  bu f f ,  s t r eaked  wi th  brown, wi th  b a r r i n g  under wings 
and ta i l ;  and l e g s  a r e  blue-gray t o  green-yellow. 

DISTRIBUTION: Breeding b i r d s  a r e  r e s i d e n t  i n  t h e  S t a t e .  Other peregr ines  from 
more nor thern  breeding populat ions e i t h e r  pass  through t h e  S t a t e  dur ing  migrat ions 
o r  winter  here .  During migrat ion and i n  w i n t e r ,  peregr ines  occur s ta tewide .  The 
peregr ine  formerly nes ted  throughout most of  C a l i f o r n i a .  I n  t h e  mid-194Ofs, about 
100 a c t i v e  n e s t s  ( e y r i e s )  were known, but  many o t h e r s  probably e x i s t e d .  The dec l ine  
i n  C a l i f o r n i a  began about 1950. By 1969, perhaps fewer than 1 0  a c t i v e  n e s t s  
remained. Food chain  contamination by DDT was t h e  major cause of t h e . d e c l i n e ,  but  
adverse h a b i t a t  changes, i l l e g a l  shooting,  and i l l e g a l  fa lconry  a c t i v i t i e s  c o n t r i-  
buted t o  it. I n  r ecen t  years  annual breeding populat ions surveys have y i e lded  
inc reas ing  numbers of  a c t i v e  e y r i e s ,  p a r t i a l l y  because of  improving s t a t u s  of l o c a l  
breeding popula t ions  and p a r t i a l l y  because of  improving survey e f f o r t s .  I n  1980, 
42 breeding p a i r s  occupied t e r r i t o r i e s  c h i e f l y  i n  t h e  c e n t r a l  and nor th  coas t  ranges 
and Cascade Range. Peregrines n e s t  on p ro tec t ed  ledges  of high c l i f f s ,  mainly i n  
woodland, f o r e s t ,  and c o a s t a l  h a b i t a t s .  They f eed  p r imar i ly  on pigeons,  sho reb i rds ,  
and songbirds,  which they  ca t ch  i n  f l i g h t .  Coastal  and in l and  marsh and r i p a r i a n  
a reas  a r e  important h a b i t a t s  year  round, e s p e c i a l l y  i n  non-breeding seasons. 

RECOVERY EFFORTS: DDT use was banned i n  C a l i f o r n i a  i n  1971, and o t h e r  management 
and p r o t e c t i o n  e f f o r t s  were i n t e n s i f i e d  dur ing  t h e  1970 ' s .  I n  some a r e a s ,  however, 
mainly on t h e  c e n t r a l  c o a s t ,  DDT-related eggshe l l  t h inn ing  and n e s t i n g  f a i l u r e s  a r e  
cont inuing .  P e s t i c i d e  l e v e l s  i n  peregr ines  a r e  r o u t i n e l y  analyzed f o r  chemical 
contaminants us ing  egg and carcass  samples. I n  s m e r  1980, p o t e n t i a l  prey spec ie s  
c o l l e c t e d  from s e l e c t e d  peregrine breeding a r e a s  were sys t ema t i ca l ly  sampled and 
analyzed t o  h e l p  i d e n t i f y  sources of cont inuing  DDT contamination. Annual moni- 
t o r i n g  of  t h e  breeding populat ion began i n  1970, w i th  interagency survey e f f o r t s  
i n t e n s i f y i n g  during t h e  l a t e  1970's .  Nesting season su rve i l l ance  e f f o r t s ,  e n t a i l i n g  
t h e  s t a t i o n i n g  of observers  n e a r , n e s t  s i t e s  vulnerable  t o  human d i s tu rbance ,  a l s o  
have been expanded. Nest s i t e  a t t endan t s  work c l o s e l y  with law enforcement agents .  
The U.  C .  Santa  Cruz- af f i l i a t ed  Predatory Bird Research Group (PBRG), e s t a b l i s h e d  - 
a cap t ive  breeding populat ion of  American Peregr ine  Falcons during t h e  l a t e  1 9 7 0 t s ,  
and captive-produced young w i l l  be a v a i l a b l e  f o r  r e l e a s e  i n  t h e  e a r l y  1980 ' s .  
Anaually s i n c e  1977, PBRG a l s o  has used s p e c i a l  management techniques t o  augment 
n a t u r a l  p roduc t iv i ty  of  wi ld  peregr ines .  Since 1978, U .  S. Fores t  Serv ice  and U. S. 
F ish  and Wi ld l i f e  Serv ice  have been c r e a t i n g ,  r e s t o r i n g  and enhancing n e s t i n g  ledges  
a t  s e l e c t e d  s i t e s .  U. S. Forest  Serv ice  has e s t a b l i s h e d  Peregr ine  Falcon h a b i t a t  
p ro tec t ion  a r e a s  a t  nes t ing  s i t e s ,  and U.  S. F ish  and Wild l i fe  Serv ice  has de te r-  
mined C r i t i c a l  Habi ta t  f o r  breeding Peregr ine  Falcons i n  t h r e e  zones i n  no r th  
c o a s t a l  Ca l i fo rn ia .  The S t a t e  has e s t a b l i s h e d  two eco log ica l  r e se rves  t o  p r o t e c t  
peregr ine  n e s t i n g  s i t e s .  Babi ta t  p r o t e c t i o n  measures a r e  r o u t i n e l y  addressed i n  
Timber Harvest Plan reviews and environmental impact reviews a t  t h e  S t a t e  l e v e l  



and i n  Sect ion  7 consul ta t ion  reviews a t  t h e  Federal  l e v e l .  U.  S.  Sureau of Land 
Management and Forest  Service have been i d e n t i f y i n g  e x i s t i n g  and 2 o t e n i i a l  pere- 
gr ine  nes t ing  h a b i t a t  on t h e i r  lands .  Legal,  cap t ive  peregrines a r e  r e g i s t e r e d  
and banded by t h e  S t a t e .  The Fish and Game Commission has authorized l i m i t e d  
numbers of permits  f o r  captive-breeding of Peregrine Falcons. I n  l a t e  1980, t h e  
P a c i f i c  American Peregrine Falcon Recovery Team--representing Ca l i fo rn ia ,  Oregon, 
Washington and Nevada--submitted a  d r a f t  Recovery Plan t o  U. S. F ish  and Wild l i fe  
Service ,  o u t l i n i n g  ac t ions  needed t o  r e s t o r e  t h e  species  t o  non-endangered s t a t u s .  
I n  1980, t h e  Ca l i fo rn ia  Peregrine Falcon Working Group--witin r ep resen ta t ives  from 
Department of F i sh  and Game, three  f e d e r a l  agencies,  and National Audubon Society-- 
was formed t o  coordinate s tatewide management and protec t ion  e f f o r t s .  

FUTURE MANAGEMENT: Annual breeding population surveys and nes t  s i t e  su rve i l l ance  
w i l l  be continued. Specia l  management ac t ions  designed t o  augment p roduc t iv i ty  of 
breeding p a i r s ,  t o  encourage nes t  s i t e  attachment o f  reproduct ive ly  f a i l i n g  p a i r s ,  
and t o  c r e a t e  o r  enhance nes t  s i t e s  w i l l  be continued as  needed on a s i te- by- si te  
b a s i s .  The capt ive  breeding propran w i l l  be continued, and captive-produced o f f-  
spr ing  w i l l  be used a s  needed i n  Ca l i fo rn ia  o r  o the r  s t a t e s  t o  attempt t o  r e s t o r e  
breeding populat ions o r  t o  augnent e x i s t i n g  ones. Interagency e f f o r t s ,  coordinated 
by t h e  Ca l i fo rn ia  Peregrine Falcon Working Group and guided by the  Recovery Plan,  
w i l l  be  made f o r  p ro tec t ion  and management of key h a b i t a t s .  Chemical contamination 
w i l l  be monitored r o u t i n e l y  a s  long as pollution- induced reproductive f a i l u r e s  
continue,  and e f f o r t s  w i l l  be continued t o  i d e n t i f y  contaminant sources.  Depart- 
ment p a r t i c i p a t i o n  on t h e  Working Group and Recovery Team w i l l  continue.  
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CALIFORNIA CLAPPER RAIL 
(Ral lus  l o n g i r o s t r i s  obsole tus  ) 

CLASSIFICATION: S t a t e  - Endangered 
Federal - Endangered 

DESCRIPTION: The Ca l i fo rn ia  Clapper R a i l  i s  a long- bil led,  brown b i r d  with tawny 
b r e a s t ,  bar red  f lanks ,  and a shor t  upturned t a i l  with white beneath. This secre-  
t i v e  marsh b i r d  i s  about t h e  s i z e  of an American Coot. 

DISTRIBUTION: The Ca l i fo rn ia  Clapper R a i l  i s  a year-round res iden t  of salt marshes 
adjacent  t o  Elkhorn Slough and San Francisco,  San Pablo, Southhampton and Suisun 
bays. It i s  a casual  v i s i t o r  t o  Tomales Bay and Bolinas Lagoon, and h i s t o r i c a l l y  
occurred a t  Humboldt and Morro bays, although not  i n  recent  years .  Populat ion 
numbers appear t o  f l u c t u a t e  considerably from year t o  year .  Habitat  l o s s ,  h a b i t a t  
degradation by i n d u s t r i a l  po l lu t ion ,  and predation by introduced rats a r e  t h e  major 
t h r e a t s  t o  t h i s  Clapper Ra i l  subspecies. 

RECOVERY EFFORT: Recent acqu i s i t ion  and preservat ion  of  key h a b i t a t  a r e a s  have 
made t h e  s t a t u s  of t h i s  r a i l  l e s s  tenuous. South San Francisco Bay and San Pablo 
Bay na t iona l  w i l d l i f e  refuges have been es tab l i shed  and a por t ion  of  B a i r  I s l and ,  
Coon I s l and  and San Pablo Bay marsh lands have been acquired by t h e  S t a t e .  A 
National Audubon Socie ty  sanctuary has been es tab l i shed  on por t ions  of Greco I s l and  
and Mowry Slough i n  South San Francisco Bay. The Nature Conservancy has acquired 
Tubbs I s l and  and por t ions  of North San Pablo Bay, and t h e  Ci ty  of  Palo Alto has 
preserved Palo Alto Baylands. The Department and U. S. F ish  and Wildl i fe  Service 
have monitored the  Ca l i fo rn ia  Clapper R a i l  population s ince  1970. 

FUTURE MANAGEMENT: Ca l i fo rn ia  Clapper R a i l  populat ions w i l l  continue t o  be moni- 
to red  t o  determine both non-breeding and breeding d e n s i t i e s  and t o  b e t t e r  def ine  
cu r ren t  population t r ends .  More in tens ive  s t u d i e s  a r e  needed t o  de f ine  h a b i t a t  
requirements and inves t iga te  poss ib le  c o n f l i c t s  with e x i s t i n g  marsh management 
programs. Acquisi t ion and preservat ion  of  marsh h a b i t a t  should continue,  pa r t i cu-  
l a r l y  a t  Elkhorn Slough and i n  t h e  Petaluma and Napa marshes. A program of  marsh 
r e s t o r a t i o n  and enhancement should be begun. 
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LIGHT-FOOTED CLAPPER RAIL 
(Ral lus  l o n g i r o s t r i s  l ev ipes !  

CLASSIFICATION: S t a t e  - Endangered 
l e d e r a l  - Endangered 

DESCRIPTION: This subspecies i s  s i m i l a r  t o  t h e  C a l i f o r n i a  Clapper Ra i l  except t h a t  
i t  i s  s l i g h t l y  smal le r  and darker .  I: i s  t h e  only  Clapper Ra i l  found i n  southern 
Ca l i ?o rn ia  c o a s t a l  s a l t  narshes .  

3ISTRIBUTION: The Light- footed Claoper R a i l  ranges from Santa Barbara, C a l i f o r n i a ,  
south t o  San Quint in Bay, 3 a j a  Ca l i fo rn ia ,  Mexico. Like seve ra l  o t h e r  endangered 
spec ie s ,  t h e  Light- footed Clapper Ra i l  i n h a b i t s  t h e  cordgrass-pickleweed a s s o c i a t i o n  
of  t h e  c o a s t a l  s a l t  marsh and i s  a year - romd r e s i d e n t  of  t h i s  h a b i t a t .  Less than  
one- third of  an est imated 13,500 ha (26,000 a c r e s )  of s a l t  a a r s h  remains between 
Santa 3arbara  and t h e  Mexican border .  Habi ta t  l o s s  i s  considered t o  be  t h e  major 
cause f o r  t h e  dec l ine  o f  t h i s  r a i l  subspecies .  A 1980 census loca ted  203 p a i r s  i n  
C a l i f o r n i a .  

RECOVERY EFFORT: Progress  i s  beicg made toward a f u l l  understandlng of t h e  breeding 
ecology and h a b i t a t  requirements of t h e  Light- footed Clapper Ra i l .  Habi ta t  p re fe r-  
ence s t u d i e s  were conducted by U .  S. F i sh  and Wild l i fe  Serv ice  i n  1974 and 1979. 
The Light- footed Cla3per Ra i l  Recovery Team has r e c e n t l y  completed t h e  Recovery Plan 
f o r  t h i s  spec ies .  The Department i s  c u r r e n t l y  supervis ing  a comprehensive survey 
and l i f e  h i s r o r y  s tudy of t h i s  r a i l .  E f f o r t s  have been made t o  preserve  e x i s t i n g  
s a l t  marsh h a b i t a t .  Upper Newport Bay and 3 o l s a  Chica have been e s t a b l i s h e d  a s  
eco log ica l  r e s e r v e s .  

FUTURE MANAGEMEN? Light- footed Clapper R a i l  populat ions w i l l  be monitored r e g u l a r l y .  
Several  southern Ca l i fo rn ia  lagoons need t o  be reopened t o  t i d a l  a c t i o n .  The Tijuana 
River marshes and Carp in te r l a  Xarsh should be acquired f o r  publ ic  ownership. Bolsa 
Chica, marshes near  t h e  mouth of t h e  Santa  Ana River ,  and o t h e r  marginal  h a b i t a t  
should be r e s t o r e d .  The Light- footed Clapper R a i l  Recovery ?Ian w i l l  be implemented. 

REFERENCES : 

Zorgensen, P. D. 1975. Habitat  preference  of t h e  Light- footed Clapper Ra i l  i n  
Ti juana Marsh, Ca l i fo rn ia .  U .  S. F ish  W i l d l .  Serv . ,  Port land.  (Unpubl.) 

Nassey, B.  W. and R.  L. Zembal. 1980. A comparative s tudy of t h e  Light- footed 
Clapper Ra i l  populat ions ir. Anaheim Bay and Upper Newport Bay, Orange County, 
Ca l i fo rn ia .  U. S. Fish W i l d l .  Se rv . ,  Port land.  (Unpubl. ) 

Massey, B.  W. and R.  Zembal. 1961. A census of t h e  Light- footed Clapper R a i l  i n  
Ca l i fo rn ia ,  1980. West. Birds ( i n  p r e s s ) .  

U.  S. F i sh  and Wi id l i f e  Service.  1979. Light- footed Clapper Ra i l  Recovery Plan .  
U. S. Fish  W i l d l .  S e r v . ,  Pcr t land .  

Wilbur, S. R .  and R .  E. T'omlinson. 1974. The l i t e r a t u r e  of t h e  western Clapper 
R a i l s .  U.  S. F ish  W i l d l .  S e r v . ,  Washington, D.  C .  



I LIGHT-FOOTED CLAPPER RAIL DISTRIBUTION 

At The Cmssroads, 1980. Calif. DeF. of Fish and Game. 

96 



i74A CLAF'PPR RAIL 
(Ral lus  l o n g i r o s r r i s  :rumanensis ) 

CLASSIFICATION: S;ate - 3are  
Federal  - Endangered 

DESCRIPTION: The ' ima Clapper F a i l  Ls t h e  sma l l e s t  and pales; of t h e  zhree Clar~per  
3 a i l  subs2ecies  i n  Ca l i fo rn ia .  It i s  The only  western Clapper R a i l  subspecies  t h a t  
i nhab i t s  f r e s h  siarer marshes and i s  migratory.  

3ISTXIBUTION: The Yuma Clapper Rai l  c e s t s  i n  marshes along t h e  Colorado River from 
Needles, 3an 3ernardino County sourh t o  t h e  Mexican border .  It a l s o  occurs  ir. t h e  
marshes s x r o u n d i n g  t h e  Sa l ton  Sea, Imperial  County. Distr ib-at ion v a r i e s  from year  
t o  year  wi th  changes i n  l o c a l  water cond i t ions .  Except f o r  a small w in te r ing  popu- 
l a t i o n ,  t h e  Fma Clapper Ra i l  migrates  t o  in l and  and c o a s t a l  marshes i n  Mexico i n  
3ctober  and remains t h e r e  u n t i l  l a t e  Apr i l .  

RECOERY EFFORT: Studies  of  Yma Clapger Ra i l  d i s t r i b u t i o n ,  abundacce, and h a b i t a t  
recairements  have been conducted by t h e  Department, U.  S. Fish and Wi ld l i f e  Serv ice ,  
U. S. Water and Power Resources Serv ice ,  U. S .  Bureau of Land Management, Univers i ty  
of  C a l i f o r n i a ,  Arizona Game and Fish Department, and Arizona S t a t e  Univers i ty  s i n c e  
1 9 7 3  The Yuma Clapper 3 a i l  Recovery Team has submitted a d r a f t  recovery p lan  t o  
t h e  F i sh  and Wildlir^e Service.  Programs of  p re se rva t ion  anr? nanagement of Clapper 
F a i l  h a b i t a t  have been enacted a t  Havasu-Imperial and Cibola n a t i o n a l  w i l d l i f e  
refuges and a t  Imperial  Wild l i fe  -4rea. 

FUTURE MANAGEWNT: Monitoring of  Y - a  Clapper Ra i l  d i s t r i b u t i o n  and abundance w i l l  
cont inue.  Habi ta t  w i l l  be maintained and enhanced f o r  Clapper R a i l s  a t  s t a t e  and 
f e d e r a l  w i l d l i f e  a reas  a t  t h e  Sa l ton  Sea and along t h e  lower Colorado River .  The 
d r a f t  recovery plan should be completed and implemented. 
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CLIFOIWIA BUCK RAIL 
(Laterallus .janaicensis coturniculus ) 

CLASSIFICATION: State - Rare 
Federal - Not Listed 

DESCRIPTION: The California alack Bail is a sparrow-sized, slate-gray marsh bird 
with a small black bill, chestnut Eape and white-spotted back and sides. It 
differs from  he eastern subsgecies in that it is slightly smaller and has a darker 
coloration and a =ore extended area of chestnut coloration on the nape of the neck. 

DISTRIBUTION: Historically, this rail occurred in limited numbers in coastal salt 
marshes, from Tomales Bay, Marin Comty, south to northern Baja California, Mexico, 
and in inland freshwater marshes, including lower portions of the Colorado River 
and the delta of the Sacramento and San Joaquin rivers. Because of its small size 
=d secretiveness, the California Black Rail is only rarely seen. Its current 
distribution and population size are not fully known. Destruction of coastal and 
inland wetlands by filling and draining threatens habitat vital to its existence. 

RECOVERY EFFORTS: Several surveys of Black 3ail distribution and abundance have 
been completed by the U. S. Fish and Wildlife Service, the Department, U. S. 3ureau 
of Land Management, and Arizona State University. Areas surveyed include the Lower 
Colorado River, Coachella Canal, San Francisco Bay, Morro Bay, and portions of the 
Sacramento-San Joaquin Delta. Several marshes have been preserved through acquisi- 
tion or easement. 

FUTURE MANAGEMENT: A comprehensive statewide survey of California Black Rail 
distribution and abundance is needed. Investigations of the life history and 
habitat requirements of this spectes should be initiated. Preservation and 
restoration of marshlands will be continued. 

REFERENCES : 
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CALIFORNIA LEAST TEIW 
(Sterna  a l b i f r o n s  browni) 

CLASSIFICATION: S t a t e  - Endangered 
Federal  - Endangered 

DESCRIPTION: The Least Tern, smal les t  of t h e  t e r n s ,  i s  recognized by i t s  white  
body, gray wings, black o u t e r  f l i g h t  f e a t h e r s ,  black-capped head, and biack- tipped 
yellow b i l l .  I t s  quick wing bea ts  and hovering a c t i o n  he lp  d i s t i n g u i s h  it from 
t h e  l a r g e r  t e r n s .  

DISTRIBUTION: From Apr i l  t o  e a r l y  September t h e  Least  Tern occurs along t h e  P a c i f i c  
coas t  from San Francisco Bay t o  c e n t r a l  Baja C a l i f o r n i a ,  wi th  breeding  colonies  
d i s t r i b u t e d  discontinuously.  Wintering a r e a s  of  t h e  Ca l i fo rn ia  subspecies  a r e  
unknown bu t  probably include southern c o a s t a l  Mexico and Cent ra l  America. Nesting 
colonies  r e q u i r e  f l a t  a r eas  cha rac te r i zed  by l i t t l e  o r  no vege ta t ion ,  mixed sand 
and s h e l l  o r  o t h e r  l oose  s u b s t r a t e ,  freedom from d i s tu rbance ,  and nearness t o  a 
shallow water  a rea ,  such a s  an e s t u a r y ,  wi th  a good supply of small  f i s h .  The 
Least  Tern i s  threa tened  wi th  e x t i n c t i o n  because o f  human d is turbance  and because 
o f  cont inuing des t ruc t ion  of  feeding and n e s t i n g  h a b i t a t s .  About 32 colonies  nes ted  
i n  C a l i f o r n i a  i n  1980. The s ta tewide  breeding populat ion was es t imated  a t  624 p a i r s  
i n  1973, 582 p a i r s  i n  1974, 600 p a i r s  i n  1975, 664 p a i r s  i n  1976, 775 p a i r s  i n  1977, 
800 p a i r s  i n  1978, 850 p a i r s  i n  1979, and 900 p a i r s  i n  1980. About 50 percent  of 
t h i s  populat ion n e s t s  i n  San Diego County. 

RECOVERY EFFORT: Several  nes t ing  and feeding a r e a s  have been p ro tec t ed  through 
a c q u i s i t i o n .  The S t a t e  Parks and Recreat ion Commission e s t ab l i shed  t h e  Least Tern 
Natural  Preserve a t  Huntington S t a t e  Beach i n  1975. Sanctuar ies  have a l s o  been 
e s t a b l i s h e d  a t  Alameda Naval A i r  S t a t i o n ,  San Diego Naval Tra in ing  Center ,  and 
Camp Pendleton, and programs of p r o t e c t i o n  and h a b i t a t  enhancement a r e  be ing  
conducted. Buena Vista Lagoon Ecological  Reserve has been e s t a b l i s h e d  by t h e  
S t a t e ,  and por t ions  of  Bair  I s l a n d  i n  San Francisco Bay have been acqui red  under 
publ ic  ownership. Man-made n e s t i n g  s i t e s  prepared by U. S. F ish  and Wi ld l i f e  
Serv ice  a t  Sea l  Beach National  Wi ld l i f e  Refuge and by Department a t  Bolsa Chica 
Ecological  Reserve were occupied by n e s t i n g  Least  Terns i n  1979 and 1980. The 
C a l i f o r n i a  Least  Tern Recovery Plan was approved by t h e  Di rec to r ,  F ish  and Wild l i fe  
Serv ice ,  i n  Apr i l  1980. 

FUTURE MANAGEMENT: Annual populat ion surveys and p ro tec t ion  of n e s t i n g  colonies  w i l l  
be continued by t h e  Department and U. S. F i sh  and Wild l i fe  Service.  Programs t o  
r e s t o r e  and enhance degraded h ? b i t a t ,  t o  induce coloniza t ion  of new a r e a s  through 
use of  decoys, and t o  acqui re  a d d i t i o n a l  n e s t i n g  h a b i t a t  under pub l i c  ownership, 
w i l l  a l s o  be c a r r i e d  out .  
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CALIFOMIA YELLOW-BILLED CUCKOO 
(Coccyzus americanus o c c i d e n t a l i s )  

X,ASSIFICATION: S t a t e  - Rare 
Federal  - Not l i s t e d  

DESCRIPTION: This  cuckoo i s  a s lender  b r o m  b i r d ,  s l i g h t l y  l a r g e r  than  a Mocking- 
b i r d ,  wit'n white  underparts .  I n  f l i g h t  i t s  outss read  wings a r e  cinnamon colored ,  
and from below i t s  long t a i l  i s  black with l a r g e  white  spo t s .  

DiSTRIBUTION: The C a l i f o r n i a  Yellow-billed Cuckoo h i s t o r i c a l l y  nes ted  along r i v e r s  
and streams from Shasta  County t o  southern C a l i f o r n i a  and along t h e  Colorado River .  
It i s  seldom found f a r  from dense s treamside growth, n e s t i n g  i n  e i t h e r  r i p a r i a n  
vege ta t ion  o r  ad jacent  orchards .  Sparse breeding populat ions a r e  known now t o  occur 
along por t ions  of  t h e  Sacramento, Fea ther ,  South Fork Kern, Santa Ana, Amargosa, 
Owens, and Colorado r i v e r s .  Cuckoos a r e  swmer r e s i d e n t s ,  a r r i v i n g  i n  l a t e  May and 
depar t ing  f o r  t h e i r  Cent ra l  o r  South American winter  range i n  September. Acceler- 
a ted  l and  and water  use changes throughout most o f  C a l i f o r n i a  have destroyed l a r g e  
t r a c t s  of t h e  dense s treamside p l a n t  growth u t i l i z e d  by t h e  Yellow-billed Cuckoo. 
Within t h e  remaining small  t r a c t s  of  r i p a r i a n  h a b i t a t ,  t h e  percentage of e a r l y  
success ional  s t age  vege ta t ion ,  which cuckoos r e q u i r e ,  has decreased a s  a r e s u l t  of 
f lood c o n t r o l .  A 1977 s ta tewide  survey l o c a t e d  1 4 4  cuckoos. Most p a i r s  were found 
where t h e r e  was a minimum of 10  ha ( 2 5  a c r e s )  of  s u i t a b l e  r i p a r i a n  vege ta t ion .  

RECOVZilY EFFORT: The Department has supervised two surveys of  C a l i f o r n i a  Yellow- 
b i l l e d  Cuckoo d i s t r i b u t i o n  and abundance, and r e c e n t l y  conduc~ed  a s tudy of cuckoo 
food h a b i t s  and n e s t i n g  behavior.  Arizona S t a t e  Univers i ty  r e c e n t l y  completed a 
comprehensive Colorado River s tudy of r i p a r i a n  p l a n t  and animal communities. 
Severa l  p a r c e l s  of r i p a r i a n  f o r e s t  have been pro tec ted .  Over 300 h a  (770 a c r e s )  
along t h e  Sacramento River i n  Tehama, Glenn, and Butte  count ies  and 526 ha (1300 
a c r e s )  along t h e  Santa Ana River i n  Rivers ide  County have been acqui red  by t h e  
Wild l i fe  Conservation Board. The Nature Conservancy has r e c e n t l y  acqui red  607 ha 
(1500 a c r e s )  along t h e  South Fork Kern River above Lake I s a b e l l a  i n  Kern County. 
The Department of Parks and Recreat ion has dec lared  t h e  western po r t ion  of Woodson 
Bridge S t a t e  Recreat ion Area a Natural  Reserve. 

FUTURE MANAGENDJT: C a l i f o r n i a  Yellow-billed Cuckoo d i s t r i b u t i o n  and abundance w i l l  
be monitored r egu la r ly .  P rese rva t ion  of 10  ha (25  a c r e s )  o r  l a r g e r  p a r c e l s  of 
r i p a r i a n  h a b i t a t  by a c q u i s i t i d n ,  easement, o r  memorandun of understanding wi th  t h e  
landowner should be continued. A program o f  r e s t o r a t i o n  of  willow, cottonwood, and 
mesquite vege ta t ion  i s  needed, ~ a r t i c u l a r l y  i n  a reas  ad jacent  t o  h a b i t a t  c u r r e n t l y  
occupied by cuckoos. 
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ELF OW; 
(Mizrashene whitneyi! 

CLASSIFICATION: S t a t e  - Endangered 
Federal  - Not L i s t ed  

DESCRIPTION: Tke Elf Owl i s  a  ;lr.y, small-headed, e a r l e s s  owl, a b u t  t h e  s i z e  of 
a  l a r g e  sparrow. I t s  s h o r t e r  t a i l  d i s t i n g ~ i s h e s  it from t h e  s i m i l a r  @;my and 
Ferruginous owls. 

DISTRIBUTION: This  migratory spec ies  reaches t h e  western l i m i t  of i t s  breeding 
range on t h e  Colorado Desert i n  southeas tern  C a l i f o r n i a .  Occurrence of t h e  Elf 
Owl w i th in  t h e  S t a t e  has always been r a t h e r  sporadic  and widely s c a t t e r e d  along 
t h e  lower Colorado River and a t  i s o l a t e d  d e s e r t  sp r ings .  A 1978 slirvey of s u i t a b l e  
Elf  Owl  h a b i t a t  i n  t h e  Colorado Desert revea led  only  t e n  breeding p a i r s  i n  a  
r i p a r i a n  a rea  along t h e  Colorado River no r th  of Needles, San Bernardino County. 
One unpaired ind iv idua l  was found along t'ne Colorado River south of t h e  San 
Bernardino-Riverside county l i n e .  No o t h e r  El f  Owls were found dur ing  t h e  survey. 
Xan-caused des t ruc t ion  of mature willow-cottonwood-mesquite h a b i t a t  i s  t h e  primary 
f a c t o r  f o r  t h e  dec l ine  of  t h e  Elf  Owl populat ion.  Decreases i n  woodpecker popu- 
l a t i o n s ,  r e s u l t i n g  i n  l o s s  of  nes t ing  c a v i t i e s ,  and competi t ion f o r  t h e  remaining 
n e s t  s i t e s  wi th  European S t a r l i n g s ,  may a l s o  be con t r ibu t ing  t o  t h e  dec l ine .  The 
c u r r e n t  populat ion of t h e  Elf  O w l  i n  C a l i f o r n i a  i s  es t imated  t o  be about 10  p a i r s .  

RECOVERY EFFORTS: Monitoring known breeding a r e a s  and surveying add i t iona l  
h a b i t a t  not  previous ly  searched w i l l  cont inue.  

FUTURE MANAGEMENT: Acquisi t ion o r  easement of  remaining Elf O w l  h a b i t a t  s h o d d  be 
i n i t i a t e d .  Other poss ib l e  management techniques inc lude  us ing  n e s t  boxes t o  
inc rease  n e s t i n g  cav i ty  a v a i l a b i l i t y ,  con t ro l  of  S t a r l i n g s  i n  El f  Owl breeding 
a r e a s ,  and r e s t o r a t i o n  of cottonwood groves and mesquite woodland. 

REFERENCES : 
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GREAT GRAY OWL 
(= nebulosa) 

CLASSIFICATION: State - Endangered 
Federal - Not Listed 

DESCRIPTION: The Great Gray Owl is one of the largest owls. It is round-headed, 
without ear tufts and has prominent gray concentric circles on the facial disc. 
The tail is very long for an owl. The rounded facial disc, long tail, and absence 
of ear tufts distinguish the Great Gray Owl from the similarly sized Great Horned 
Owl. 

DISTiIBUTION: Historically, the Great Gray Owl has been found in small numbers in 
California, associated with high elevation meadow systems in nature stands of 
nSxed coniferous and Red Fir forest, primarily in the central Sierra Nevada. A 
1979 survey of suitable Great Gray Owl habitat located only seven owls. Three 
birds were found in western Yosemite National Park and another outside the park in 
Stanislaus National Forest. The remaining three owls were located near Huntington 
Lake, Sierra National Forest. An additional Stanislaus National Forest site, 
occupied by at least one Great Gray Owl, was discovered in 1980. Human disturbance 
and changing land use practices are the primary factors for the disappearance of 
this species. 

RECOVERY EFFORTS: Investigations to determine the species' breeding requirements 
and to further census suitable habitat are presently being undertaken. 

FUTURE MANAGEMENT: Programs to restrict human access to known nesting areas and to 
preserve and improve habitat for the Great Gray Owl should be undertaken. 

REFERENCES: 

Winter, J. 1980. Status and distribution of the Great Gray Owl. Calif. Dep. Fish 
and Game, Wildl. Manage. Sranch Final Rep. Proj. W-54-R, Job 11-9. 



GREAT GRAY OWL DISTRIBUTION n 

At The Crossroads, 1980. Calif. Dep. of Fish and Game. 

108 



LEAST BELL'S VIREO 
(Vireo b e l l i i  p u s i l l u s )  

CLASSIFICATION: S t a t e  - Endangered 
Federal  - Nct Lis ted  

DESCRIPTION: The Least B e l l ' s  Vireo i s  a small grayish  v i reo  with white underparts .  
One of i t s  whi t i sh  wingbars i s  o f t en  inccnspicuous, so  t h a t  only  one can be seen i n  
t h e  f i e l d .  The rap id  warbling song of t h e  Least B e l l ' s  Vireo d i s t ingu i shes  it from 
more common v i r e o  species .  

DISTRIBUTION: The h i s t o r i c a l  range of t h e  Least B e l l ' s  Vireo i n  Ca l i fo rn ia  included 
t h e  c e n t r a l  v a l l e y  and t h e  i n t e r i o r  va l l eys  of t h e  c e n t r a l  and southern coas t  
ranges. Desert oases of t h e  h e n s  Valley, Death Valley, and Mojave' River Valley 
were a l s o  used by t h i s  v i reo  i n  the  pas t .  Recent surveys have shown t h a t  t h e  d i s t r i -  
bution of t h e  Least Be l l ' s  Vireo has become r e s t r i c t e d  t o  s c a t t e r e d  r i p a r i a n  h a b i t a t s  
i n  southern Ca l i fo rn ia .  Within i t s  range, t h i s  spec ies  was formerly one of  t h e  most 
abundant songbirds. Its Ca l i fo rn ia  population now may be under 200 p a i r s .  Nest 
pa ras i t i sm by t h e  Brown-headed Cowbird and predation a r e  major f a c t o r s  reducing the  
nes t ing  success of t h i s  species .  

RECOVERY EFFORTS: Inves t iga t ions  t o  determine t h e  spec ies '  breeding Aabitat  require-  
ments and t o  f u r t h e r  census s u i t a b l e  h a b i t a t  a r e  p resen t ly  being undertaken. A 
cowbird removal program i n  v i reo  nes t ing  a reas  has been i n i t i a t e d .  

FLiTURE MANAGEMENT: Programs t o  preserve and improve r i p a r i a n  h a b i t a t  w i l l  be 
continued. The cowbird removal program should be expanded t o  t h e  ex ten t  needed t o  
prevent e x t i r p a t i o n  of hos t  species.  
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I N Y O  BROWN TOWHEE 
( P i p i l o  Pdscus eremophiius) 

CLASSIFICATION: S t a t e  - Endangered 
Federal  - Not Lis ted  

DESCRIPTION: The Brown Towhee i s  a d u l l  gray-brown b i r d  with a moderately long  
dark t a i l  and pa le  r u s t y  u n d e r t a i l  cove r t s .  The Inyo subspecies  i s  d i s t ingu i shed  
from o t h e r  Brown ?owbees by i t s  small b i l l ,  s h o r t e r  t o e s  and t a r s i ,  and p a l e r  
co lo ra t ion .  

DISTRIBUTION: The Inyo Brown Towhee i s  found on ly  i n  t h e  southern Argus Range i n  
Inyo County. It is  r e s i d e n t  i n  dense shrubby t h i c k e t s  near  spr ings  i n  rugged 
d e s e r t  canyons. A survey conducted i n  1978 and 1979 showed t h a t  t h e  e n t i r e  known 
p o ~ u l a t i o n  of  t h i s  towhee i s  confined t o  12  canyon a r e a s  wi th in  an 1 8  km (29  m i l e s )  
diameter c i r c l e .  The populat ion s i z e  i s  es t imated  a t  between 72 and 138 i n d i v i d u a l s .  
It i s  endangered because of d e s t r u c t i o n  of  i t s  e s s e n t i a l  r i p a r i a n  h a b i t a t  by wi ld  
burros and by such human a c t i v i t i e s  a s  mining and r e c r e a t i o n .  

RECOVERY EFFORTS: No recovery e f f o r t s  have been i n s t i t u t e d .  

FWTJRE MANAGEMENT: Most o f  t h e  towhee's range i s  under m i l i t a r y  j u r i k d i c t i o n .  
Human d is turbance  can be c o n t r o l l e d  wi th  t h e  cooperazion of l o c a l  a u t h o r i t i e s  and 
t h e  educat ion of those  u t i l i z i n g  t h e  a r e a .  Wild burros  must be removed from t h e  
towhee's range so t h a t  t h e i r  a c t i v i t y  w i l l  no t  des t roy  e s s e n t i a l  r i p a r i a n  h a b i t a t .  

Cord, B.  and J. R .  Zehl,  Jr. 1979. D i s t r i b u t i o n ,  biology,  and s t a t u s  of a r e l i c t  
popula t ion  of Brown Towhee ( P i p i l o  fuscus eremophilus) .  West. Bi rds  10:131- 
156. 
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BZLDING'S SAVANNPW SPARROW 
( P a s s e r c u l ~ s  sandwichensis b e l d i n g i )  

CLPSSIFICATION: Szate  - Endangered 
Federal  - Not Lis ted  

DESCRIPTION: The Beld ing ' s  Savannah Sparrow i s  d i s t h g u i s h e d  from o t h e r  subspecies  
o f  t h e  Savannah Sparrow by i t s  darker  co lo ra t ion ,  l a c k  of d i s z i n c t  crown s t r i p e ,  
and h e a ~ y  szreaking  on t h e  t h r o a t ,  b r e a s t ,  and s i d e s .  

DISTRIBUTION: The 3 e l d i ~ g ' s  Savannah Sparrow i s  a year-round r e s i d e n t  of t h e  
c o a s t a l  sal tmarshes of southern C a l i f o r n i a  a

n

d nor thern  BaJa C a l i f o r n i a ,  Mexico. 
It i s  c l o s e l y  a s soc ia t ed  wi th  >ickleveed ( S a l i c o r n i a  s p . )  h a b i t a s .  More than  60% 
of  C a l i f o r n i a ' s  sa l tmarsh  h a b i t a t  has been destroyed i n  t h i s  c e c t w y .  Habi ta t  
des t ruc t ion  i s  cocs idered  t o  be The major f a c t o r  t h a t  r e s u l t e d  i n  t h e  severe  
dec l ine  of t h e  Beld ing ' s  Savannah Sparrow populat ion.  Approximately 1610 breeding 
p a i r s  were l o c a t e d  i n  Ca l i fo rn ia  i n  1977. 

RECOVERY EFFORT: P ro tec t ion  of  sal tmarsh h a b i t a t  and s tudy of t h e  l i f e  h i s t o r y  of 
t h e  Belding 's  Savannah Sparrow have been t h e  major management a c t i o n s .  Es tabl i sh-  
ment of t h r e e  r e se rves ,  Sea l  Beach National  Wi ld l i f e  Refuge, Upper Newport Bay and 
Bolsa Chica eco log ica l  r e se rves ,  a c t  t h e  formation of  t h e  Ca i i fo rn ia  Coastal  Zone 
Commission t o  r e g u l a t e  development, have helped preserve  some of ',he remaining 
sal tmarshes r equ i red  by t h e  Belding 's  Savannah Sparrow. Long-term s t u d i e s  of t h e  
breeding ecology and behavior of  t h i s  s p e c i e s  a r e  be ing  conducted under t h e  super- 
v i s i o n  of C a l i f o r n i a  S t a t e  U n i v e r s i ; ~ ,  Long Beach. 

FUTURE MANAGEMENT: E f fo r t s  a r e  being made t o  acqu i re  Ti juana Estuary and Carp in te r i a  
Marsh under pub l i c  ownership. Addi t ional  sa l tmarsh  h a b i t a t  w i l l  be r e s t o r e d  through 
enhancement of t i d a l  a c t i o n  and enlargement of upper l i t t o r a l  and maritime zones i n  
such areas  a s  Bolsa Chica, Huntington Beach, Agua Hedionda Lagoon, and Los Penasquitos  
Lagoon. Surveys of t h e  Beld ing ' s  Savannah Sparrow populat ion w i l l  be conducted a t  
l e a s t  once every f i v e  y e a r s .  

REFERENCES: 

Bradley, R. A .  1973. A p o p u l a t i o ~  census of t h e  Beld ing ' s  Savannah Sparrow. West 
Bird Band. 48(3):40-43. 

Massey, B. W .  1977. A census of  t h e  Belding 's  Savannah Sparrow i n  C a l i f o r n i a ,  1977. 
C a l i f .  Deo. F ish  Game, i?oneame W i l d l .  I nves t .  F i n a l  Rep.,  ? r o j .  E-1-1, Job IV- 
1 . 2 .  

. 1979. The Belding 's  Savannah Sparrow. U.  S .  Army.Corps of Eng., 
L. A. D i s t r i c t .  
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SAN JOAQUIIT UTELOPE SQUIRREL 
(Amospermophilus ne lsoni  ) 

CLASSIFICATION: S t a t e  - Rare 
Federal  - Not L i s t ed  

DESCRIPTION: The San Joaquin Antelope S q u i r r e l  has pinkish-  t o  yellowish-brown 
f u r  with a  narrow white  l i n e  on each s i d e  of t h e  back. The white underside o f  t h e  
t a i l  can be seen a s  t h e  t a i l  c u r l s  over t h e  back, when t h e  s q u i r r e l  i s  running. 

DISTRIBUTION: The San Joaquin Antelope S q u i r r e l  has h i s t o r i c a l l y  been found on 
dry ,  spa r se ly  vegetated,  loam s o i l  on t h e  western s i d e  of t h e  San Joaquin Valley,  
from southern Merced County south t o  Kern and W a r e  count ies ,  inc luding por t ions  
of t h e  Carrizo P l a i n  i n  San L u i s  Obispo County and Cuyama Valley i n  San L u i s  Obispo 
and Santa Barbara count ies .  A 1979 s tudy found about 20 percent  o f  t h e  o r i g i n a l  
range s t i l l  occupied by antelope s q u i r r e l s .  Moderate d e n s i t i e s  of 3-10 s q u i r r e l s  
per  hec ta re  were found on about 41,000 ha. The San Joaquin Antelope S q u i r r e l  i s  
threa tened by continued h a b i t a t  l o s s  due t o  c u l t i v a t i o n  and poss ib ly  by poisoning 
with roden t i c ides .  

RECOVERY EFFORTS: The Department funded a s tudy of t h e  d i s t r i b u t i o n  o f  t h e  San 
Joaquin Antelope S q u i r r e l  i n  1979. 

FVTUE MANAGEMENT: The d i s t r i b u t i o n  and abundance of t h e  San Joaquin Antelope 
S q u i r r e l  on U.  S .  Bureau of Land Management l ands  should be thoroughly inventor ied .  
The impact of rodent ic ides  on the  ante lope  s q u i r r e l  w i th in  i t s  range should be 
inves t iga ted .  Rel iable  population census techniques should be e s t a b l i s h e d ,  so 
t h a t  these  can be appl ied  r egu la r ly .  

REFERENCES: 

Gr innel l ,  J . ,  and J. Dixon. 1918. Natural h i s t o r y  o f  t h e  ground s q u i r r e l s  of 
Ca l i fo rn ia .  B u l l .  C a l i f .  S t .  Comm. Hort. 7:597-708. 

Hawbecker, A .  C .  1953. Environment of the  Nelson ante lope  ground s q u i r r e l .  J .  
Mamm. 34:324-334. 

. 1958. Surviva l  and home range i n  t h e  Nelson ante lope  ground 
s q u i r r e l .  J .  Mamm. 39:207-215. 

Williams, D.  F. 1980. Di s t r ibu t ion  and populat ion s t a t u s  of t h e  San Joaquin 
Antelope S q u i r r e l  and Giant Kangaroo Rat.  Ca l i f .  Dep. Fish Game, Nongame 
W i l d l .  I n v e s t .  F ina l  Rep., E-W-4, IV-10.1. 
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MOHA'liE GROUND SQUIRREL 
( Spernophilus mohavensis ) 

CLASSIFICATION: S t a t e  - Rare 
Federal  - Not Listed 

DESCRIPTION: The Mohave Ground S q u i r r e l  i s  smal l ,  uniformly brownish-gray above 
axd cream-colored below. It i s  r e a d i l y  d i s t ingu i shed  from t h e  s i m i l a r  Round- tailed 
Ground S q u i r r e l  by t h e  white undersurface o f  t h e  t a i l ,  which i s  he ld  over  i t s  back 
while running. The White- tailed Antelope S q u i r r e l ,  which sha res  much of t h e  range 
of t h e  Mohave Ground S q u i r r e l  and i s  about t h e  same s i z e ,  i s  d i s t ingu i shed  from i t  
by t h e  white  s t r i p e  on each s i d e  of  i t s  back. 

DISTRIBUTION: The Mohave Ground S q u i r r e l  occurs  only  i n  t h e  western Mojave Deser t ,  
from Olancha i n  Inyo County south t o  V i c t o r v i l l e  i n  San Bernardino County, and from 
t h e  Tehachapi Mountains i n  Kern County e a s t  t o  t h e  Grani te  Mountains i n  San 
Bernardino County. The Mohave Ground S q u i r r e l  occupies a  wide v a r i e t y  o f  d e s e r t  
h a b i t a t  at e l eva t ions  ranging from 505-1525 m (1800-5000 f t ) .  P l a n t  c o m i t i e s  
include a l k a l i  s i n k  and sa l tbush ,  c r eoso te  bush scrub ,  and Joshua Tree woodland. 
This spec ie s  i s  threa tened  due t o  i t s  l i m i t e d  range and t h e  r a p i d  r a t e  a t  which 
h a b i t a t  i s  be ing  destroyed by urbaniza t ion  and a g r i c u l t u r a l  development. Off-road 
veh ic l e  use i s  a  s e r ious  t h r e a t  i n  seve ra l  a r e a s  wi th in  t h e  range of t h i s  ground 
s q u i r r e l .  

RECOVERY EFFORT: Surveys conducted by t h e  Department and t h e  U.  S. Bureau of Land 
Management have c l e a r l y  def ined  t h e  d i s t r i b u t i o n  of t h e  Mohave Ground S q u i r r e l .  

FUTURE ,MANAGEMENT: Regular censuses i n  all h a b i t a t s  a r e  needed t o  provide i n d i c e s  
of  populat ion s t a t u s  and t r ends .  The e f f e c t s  o f  urbaniza t ion  and a g r i c u l t u r a l  
development on Mohave Ground S q u i r r e l  h a b i t a t  and range should be s t u d i e d ,  a ~ d  t h e  
r e l a t i o n s h i p  o f  Mohave and Round-tailed Ground S q u i r r e l s  along t h e  ove r l ap  of  t h e i r  
ranges should be i n v e s t i g a t e d  t o  determine t h e  degree of hybr id i za t ion  and i n t e r -  
gradat ion.  A program of preserva t ion  of e s s e n t i a l  h a b i t a t  should be i n i t i a t e d .  

REFERENCES: 

Bartholomew, G. W . ,  and J. W .  Hudson. 1961. Desert  ground s q u i r r e l s .  S c i .  Am. 
205:107-116. 

B u r t ,  W. H. 1936. Notes on t h e  h a b i t s  of t h e  Mohave ground s q u i r r e l .  J. Mamm. 
17:221-224. 

Hoyt, D. F. 1973. Mohave ground s q u i r r e l  survey,  1972. C a l i f .  Dep. F ish  Game, 
Spec. W i l d l .  I nves t .  F i n a l  Rep., W-54-R-4, 11-5.5.  10  pp. . 

Recht, M .  A.  1977. The biology of t h e  Mohave ground s q u i r r e l  (Spermophilus 
mohavensis): home range, d a i l y  a c t i v i t y ,  foraging  and weight ga in ,  and 
thennoregulatory behavior.  Ph.D. D i s s e r . ,  Univ. of C a l i f . ,  Los Angeles. 
117 PP. 

Wessman, E. V .  1 9 7 7  The d i s t r i b u t i o n  and h a b i t a t  preferences  of  t h e  Mohave 
ground s q u i r r e l  i n  t h e  southeas tern  po r t ion  of i t s  range.  C a l i f .  Dep. F i sh  
Game, W i l d l .  Manage. B r .  Admin. Rep. 77-5. 15  pp. 



ZernSal, R . ,  and C .  Gal l .  1980. Observations on gohave ground s q u i r r e l s ,  
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CU.SSI?iCATION: S t a t e  - Endangered 
Federal  - Endangered 

CESCRI?TI3N: The Morro Bajj Kangaroo Rat i s  che da rkes t  of  a l l  Xangaroo Rats .  The 
l a c k  of  a  complete white  hi? s t r i p e  d i s t i n g u i s h e s  t h e  Morro Bay Kangaroo Zat from 
o t h e r  subspecies  of t h e  Zeermann's Kangaroo Rat.  

3ISTRIBUTIOlI: ?he Morro Bay Kangaroo Rat i s  r e s z r i c t e d  t o  a s e r i e s  of  discontinuous 
a reas  cha rac te r i zed  by low-growing shrubs and much open ground on compacted, sandy 
s o i l s ,  on t h e  south s i d e  of Morrc Bay i n  San Luis Cbispo County. Pe r iod ic  surveys 
have i n d i c a t e d  t h a t  kangaroo h a b i t a t  and numbers have continued t o  dec l ine .  The t o t a l  
racge of  t h i s  subspecies decreased from 1243 ha (4 .8  s q  m i l e s )  i n  1957 t o  l e s s  than 
130 ha (0 .5  s q  ml l e s )  by 1978. Expacsim of t h e  Los Osos and Bapood cormnunities, 
and reduct ion  i n  h a b i t a t  through sera?  success ion  o f  vege ta t ion ,  t h r e a t e n  t h e  
continued s u r v i v a l  of  t h i s  kangaroo r a t .  

RECCVXRY EFYCRT: Management e f f o r t s  have cons i s t ed  of  a c q u i s i t i o n  and p rese rva t ion  
o h  po r t ion  of  t h e  r ema inhg  h a b i t a t .  Xontana de Oro S t a t e  Park has  been enlarged ,  
and 20.2 ha (50 a c r e s )  of  kangaroo r a t  h a b i t a t  ad jacent  t o  t h e  park hhs been acquired 
by t h e  Department. This p a r c e l  w i l l  be e s t a b l i s h e d  a s  an eco log ica l  r e se rve .  A 
management p lan  f o r  t h e  pa rce l  has been w r i t t e n .  A recovery p lan  f o r  t h e  Morro Bay 
Kangaroo Rat has been w r i t t e n  by a  consu l t an t  t o  t h e  U. S .  F ish  and Wi ld l i f e  Serv ice .  

ZUTURE MANPGEWT: Studies  of Xorro Bay Kangaroo Rat d i s t r i b u t i o n  and abundance 
w i l l  cont inue .  An eco lcg ica i  r e se rve  w i l l  be e s t a b l i s h e d  on lands  acqui red  by t h e  
Sca te .  A management program t o  p r o t e c t  and enhance h a b i t a t  w i l l  be i n i t i a t e d ,  and 
w i l l  c o n s i s t  of  vegeta t ion  reduct ion and removal on a t  l e a s t  40 ha (99  a c r e s )  of 
s t a t e  p rope r ty ,  t o  improve t h e  a rea  f o r  Xangaroo r a t  occupancy. 

REFERENCES: 

Congdon, J .  D . ,  and A .  Roest. 1 9 7 5  S t a t u s  of  t h e  endangered Morro Bay kangaroo 
r a t .  J .  Mamm. 56:679-663. 
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r a t ,  1977. C a l i f .  Dep. F ish  Gane, Nongame Wildl .  Inves t .  F i n a l  Rep.,  E-1-1, 
V-1.12. 1 9  pp + append. 
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Game, Nongame Wil2l.  Inves t .  F i n a l  Rep., E-W-2, V-1.13. 

. 1980. Populat ion and range of t h e  Morro 3ay Kangaroo Rat ,  1979. 
C a l i f .  Dep. F ish  Game, Nongame Wildl.  Inves t .  F ina l  Rep., E-W-4, V-2.1. 
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GIANT KANGmOO M T  
(Dipodomys ingens)  

CLASSIFICATION: S t a t e  - Endangered 
Federal - Not Listed 

DESCRIPTION: The Giant Kangaroo R a t  i s  t h e  l a r g e s t  of  the  kangaroo r a t s ,  with head 
and body l eng th  over 130 mm (5 .1  i n )  and body weight over 110 g ( 3 . 9  0 2 ) .  I ts  l a r g e  
s i z e  d i s t ingu i shes  it from o the r  kangaroo r a t s .  

DISTRISUTION: The Giant Kangaroo Rat has h i s t o r i c a l l y  been found. on f i n e  sandy loam 
s o i l s  with sparse  vegetat ion along t h e  western s ide  of t h e  San Joaquin Valley, from 
sout'nern Merced County south t o  Kern County, including por t ions  of t h e  Carrizo P la in  
i n  San Luis Obispo County and Cuyama Valley i n  San Luis Obispo and Santa Barbara 
counties.  A 1979 study found t h i s  kangaroo r a t  i n  s m a l l ,  s c a t t e r e d  colonies  i n  a  
t o t a l  9,583 ha (37 sq .  mi les)  a rea ,  which represents  about 2% of t h e  t o t a l  a rea  of 
t h e  former geographic range. The Giant Kangaroo Rat i s  endangered pr imar i ly  
because of l o s s  of h a b i t a t  t o  c u l t i v a t i o n .  The trampling of colonies  by c a t t l e  and 
t h e  use of  rodent ic ides  near colonies may a l s o  th rea ten  populat ions.  

RECOVERY EFFORT: The Department funded a s tudy of  t h e  d i s t r i b u t i o n  of t h e  Giant 
Kangaroo Rat i n  1979. Areas of most optimal h a b i t a t  were i d e n t i f i e d .  

FUTURE MANAGEMENT: The species should be placed on t h e  f ede ra l  endangered species  
l i s t  and C r i t i c a l  Habitat  should be declared.  4 program of a c q u i s i t i o n  of t h e  most 
optimal h a b i t a t  on p r iva te  lands should be i n i t i a t e d .  Further  f i e l d  study i s  
necessary t o  l e a r n  such aspects  of  t h e  biology o f  the  species  a s  populat ion dynamics 
and s o c i a l  behavior. A thorough s w e y  of Giant Kangaroo R a t  d i s t r i b u t i o n  and 
abundance on U. S. Bureau of Land Management lands wi th in  t h e  known range should be 
conducted. The impact of rodent ic ides  wi th in  t h e  range of t h e  kangaroo r a t  should 
be inves t iga ted .  The e f f e c t s  of c a t t l e  and grazing on t h e  kangaroo rat should a l s o  
be determined. 

REFERENCES : 
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STEPHENS' KANGAROO RAT 
(Dipodomys stephensi ) 

CLASSIFICATION: State - Rare 
Federal - Not Listed 

DESCRIFTION: The Stephens' Kangaroo Rat is usually distinguished in the field from 
the very similar Pacific Kangaroo Rat by its characteristic tail markings, and in a 
prepared specimen by skull measurements. 

DISTRIBUTION: Historically, the Stephens' Kangaroo Rat was found in the San Jacinto 
Valley of Riverside County, with small populations in extreme southern San Bernardino 
Valley and northwestern San Diego County. Recent surveys have indicated that this 
species occurs in less than 20 isolated localities. Agricultural development and 
urbanization has destroyed much of the preferred habitat of the Stephens' Kangaroo 
Rat, resulting in small, isolated populations vulnerable to total loss. 

RECOVERY EFFORT: Distribution and abundance of the Stephens' Kangaroo Rat was 
determined in 1973 and 1974. An inventory of suitable habitat for Stephens' 
Kangaroo Rat was conducted by the U. S. Bureau of Land Management in 1976. 

FUTURE MANAGEMENT: A preservation program for essential habitat thraugh zoning, 
acquisition, or easement should be initiated. A comprehensive management plan for 
this species should be developed and implemented. Life history studies to determine 
the biology and habitat requirements should be conducted. A survey of apparently 
suitable habitat at Camp Pendleton Marine Corps Base, Seal Beach Naval Weapons 
Station - Fallbrook Annex, and March Air Force Base is scheduled for 1981. 
REFERENCES : 
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FRESNO KANGAROO RAT 
(3ipodomys n i t r a t o i d e s  e x i l i s )  

CLASSIFICATION: S t a t e  - Endangered 
Federal  - Not Listed 

DESCRIPTION: The Fresno Kangaroo Rat i s  t h e  smal les t  of t h r e e  subspecies  of  t h e  
San Joaquin Kangaroo Rat .  It i s  d i s t ingu i shed  from t h e  o i h e r  subspecies  by h a b i t a t  
and geographic range. 

3ISTRIBUTION: The Fresno Kangaroo Rat was considered e x t i n c t  f o r  a t ime a f i e r  i t s  
f i r s t  d i scovery  near Fresno i n  1891, but  was " rediscovered" i n  1943 near  Kerman i n  
Fresno County. Recent surveys conducted by t h e  Department have shown t h a t  t h e  
range of  t h i s  s s e c i e s  has diminished from 6070 ha (15,000 a c r e s )  i n  1975 t o  l e s s  
than  2023 ha (5,000 a c r e s )  i n  1980. This d r a s t i c  l o s s  of hab iza t  prompted t h e  
C a l i f o r n i a  F i sh  and C-ame Conmission t o  change t h e  s t a t u s  of t h i s  subspecies  from 
r a r e  t o  endangered. Rapid a g r i c u l t u r a l  devehpment and urbaniza t ion  have destroyed 
most of  t h e  h i s t o r i c a l  h a b i t a t  of  t h e  Fresno Kangaroo Rat .  It i s  r e s t r i c t e d  t o  t h e  
few remaining a l k a l i  s ink  a r e a s  i n  Fresno County. Most of t h i s  remaining acreage 
i s  probably marginal f o r  Fresno Kangaroo Rat h a b i t a t i o n .  

RECOVERY EFFORT: Four surveys have been conducted by t h e  Department s i n c e  1973. 
The Deoartment purchased a 180 ha (444 a c r e s )  p a r c e l  of kangaroo r a t  h a b i t a t  and 
e s t a b l i s h e d  t h e  Alka l i  SirA Ecological  Reserve i n  1979. 

FUTL3E MANAGEMENT: Surveys of Fresno Kangaroo R a t  populat ion and h a b i t a t  t r e n d s  
w i l l  cont inue.  Addit ional  a r e a s  e s s e n t i a l  t o  t h e  s u r v i v a l  o f  t h i s  kangaroo r a t  
should be p ro tec t ed  through a c q ~ i s i t i o n  o r  easement. The subspecies  should be 
placed on t h e  f e d e r a l  endangered spec ies  l i s t  and C r i t i c a l  I iab i ta t  should be  
dec lared .  
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SALT KGSH HARYES' MOUSE 
(Reithrodontomys raviventris ) 

CLASSIFICATION: State - Yndangered 
Federal - Endangered 

DESCIIIPTION: The Salt Marsh Earvest Mouse is a small rnouse with a rich brown back, 
cinnamon to buffy-white underparts and a unicolored tail. It is distinguished from 
tl?e Westerr Harvest !*louse by color, anatomical, a ~ d  behavioral differences. This 
species is one of the few mamnals able to drink saLt water. 

DISTRIBUTION: Formerly found zhroughout the extensive marshes once bordering San 
Fr~qcisco, San Pablo, and Suisun bays, the Salt Marsh Harvest Mouse is now restricted 
to scattered, discontinuous salt marshes within its original range. This species is 
adapted to living in dense stands of pickleweed and rarely ventures out onto open 
ground. This dependence on cover prevents movement between marshes except dwing 
periods of extremely high tides. Although generally found in tidal marshes, it also 
occurs in diked-off, non-tidal marshes. Continual destruction of salt marsh habitat 
by bay fill and diking are major factors coctributing to the decline of Salt Marsh 
Harvest Mouse populations. Discharge of fresh water from sewage treatment plants 
is causing loss of pickleweed habitat. 

RECOVEM EFFORT: Preservation of habitat and study of t'ne biology and habitat 
requirements of this species have been the major managenent actions. A 1980 survey 
of virtually the entire range of the species has given an up-to-date view of 
harvest mouse status. National wildlife refuges have been established in South San 
Francisco and San Pablo bays, and a National Audubon Society Sanctuary was estab- 
lished on Greciio Island and Mowry Slough in South San Francisco Bay. Several other 
marsh areas have been acquired by the state and The Nature Conservancy. Palo Alto 
Marsh has been preserved by the City of PaLo Alto. 3ay fill proposals are subject 
to approval by the Bay Conservation and Development Comnission. 

FUTURE MANAGEMENT: Preservation of habitat areas critical to Salt Marsh Harvest 
Mouse survival should continue. Programs of marsh restoration in areas adjacent 
to currently-occupied habitat should be initiated. A recovery team should be 
established and a single recovery plan writ",n for all endangered vertebrate taxa 
which inhabit the salt marshes of the San Francisco Ray complex. 
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AMARGOSA VOLE 
(Microtus c a l i f o r n i c u s  s c i r n e n s i s  j 

CLASSIFICATION: S t a t e  - Endangered 
Federal  - Not Listed 

DESCRIPTION: The Amargosa Vole i s  a  cinnamon-brown vo le  with pa le  f e e t  and a b i-  
colored t a i l  l e s s  2han one- third the  t o t a l  l eng th  of t h e  body. It i s  d is t inguished 
from o the r  subspecies of t h e  Ca l i fo rn ia  Vole by geographic d i s t r i b u t i o n .  

DISTRIBUTION: The -4margosa Vole i s  k~own only from seven bulrush marshes i n  a  4.8 
km (3 mile )  s t r e t c h  along t h e  course of t h e  h a r g o s a  River near  Tecopa i n  Inyo 
County. Other apparently s u i t a b l e  h a b i t a t  e x i s t s  near  Shoshone nor th  of Tecopa, i n  
the  Amargosa Canyon south of Tecopa, and a t  Saratoga Spring i n  Death Valley National  
Monument. lul of these  l o c a t i o n s  a r e  along the  water  course of t h e  Amargosa River.  
This species  i s  endangered because of i t s  l i m i t e d  d i s t r i b u t i o n ,  small  populat ion 
s i z e ,  and v u l n e r a b i l i t y  t o  l o s s  of c r i t i c a l  marsh h a b i t a t  by human encroachment and 
n a t u r a l  ca tas t rophe  such a s  f i r e  and f lood.  

RECOVERY EFFORT: The Department conducted t r app ing  surveys of marshes i n  t h e  
v i c i n i t y  of Shoshone and Tecopa i n  Inyo County i n  A p r i l  and December, 1977, f o r  t h e  
presence of Amargosa Voles. Department and U. S. F i sh  and Wild l i fe  Service  person- 
n e l  examined t h e  course of t h e  Amargosa River from t h e  Nevada s t a t e  l i n e  south  
through t h e  Amargosa Canyon t o  Saratoga Spring by a i r ,  and examined t h e  20.9 km (13  
mi le)  Amargosa Canyon by f o o t ,  i n  Apr i l ,  1980. Apparently s u i t a b l e  h a b i t a t  was 
found i n  t h e  canyon a t  var ious  s i t e s .  The U.  S. Bureau of Land Management has 
o f f i c i a l l y  c losed  the  canyon t o  off- road v e h i c l e s ,  buz t h e  c losu re  i s  not  enforced 
a t  t h e  southern end of t h e  canyon. The F i sh  and Wi ld l i f e  Service  has i n d i c a t e d  i n  
t h e  Federal  Regis ter  i t s  i n t e r e s t  i n  cons ider ing  t h e  Amargosa Vole f o r  f e d e r a l  
endangered o r  threatened s t a t u s .  

FUTURE MANAGEMENT: The occurrence of t h e  Amargosa Vole on p r i v a t e  and Bureau of 
Land Management lands  i n  t h e  Amargosa Canyon w i l l  be inves t iga ted .  Other a reas  of 
poss ib le  occurrence of t h e  vole  w i l l  be l ive- trapped t o  determine presence. A 
d e t a i l e d  ownership map f o r  dl lands  known t o  support  t h e  vole w i l l  be prepared,  so 
t h a t  acqu i s i t ion  of p r i v a t e  holdings may proceed. An e s s e n t i a l  h a b i t a t  recommenda- 
t i o n  w i l l  be made t o  t h e  U. S. F i sh  and Wi ld l i f e  Service ,  i n  t h e  event t h a t  t h e  
vole  i s  placed on t h e  f ede ra l  l i s t .  The U. S .  Bureau of Land ,Management should be 
encouraged t o  enforce t h e  clokure of t h e  Amargosa Canyon t o  off- road veh ic l e s .  
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SIERRA NEVADA RED FOX 
(Vul?es vulpes necator)  

CLASSIFICATION: S t a t e  - Rare 
Federal  - Not L i s t ed  

DESCRIPTION: The S i e r r a  Nevada Red Fox i s  a l a r g e  fox wi th  yellowish-red f u r ,  
b lackish  l e g s ,  and a bushy, round, white- tipped t a i l .  Black, s i l v e r ,  and c ross  
color  phases a l s o  occur. 

DISTRIBUTION: The S i e r r a  Nevada Red Fox i s  the  only na t ive  subspecies of  r e d  fox 
occurr ing  i n  Cal i fornia .  It has been recorded from t h e  Cascades of Siskiyou County 
south through t h e  S i e r r a  Nevada t o  southern Tulare County. Most s igh t ings  have 
been i n  t h e  Lassen Peak Region and a t  e levat ions  of  1524-2560 m (5000-8400 f t ) .  
S i e r r a  Nevada 3ed Foxes t y p i c a l l y  inhab i t  Red Fir-Lodgepole Fine f o r e s t  i n t e r-  
spersed with a lp ine  f e l l - f i e l d s  and mountain meadows. 

Despite i t s  wide d i s t r i b u t i o n ,  t h e  S i e r r a  Nevada Red Fox has never been common. 
Recent records  a r e  sparse ,  deps i t e  considerable e f f o r t  made t o  r e p o r t  and record 
s i g h t i n g  of t h i s  species .  Logging and r e c r e a t i o n a l  use reduces t h e  f o r e s t  h a b i t a t  
of t h e  r e d  fox .  Sheep and c a t t l e  grazing i n  high mountain meadows may serve  t o  
reduce S i e r r a  Nevada Red Fox populations by reducing vegeta t ion ,  thus  a f f e c t i n g  t h e  
f o x ' s  rodent food supply. Other r e d  fox populat ions e x i s t  i n  t h e  Sacramento Valley 
usua l ly  below 914 m (3000 f t )  i n  e l eva t ion ,  and along t h e  southern Ca l i fo rn ia  coas t .  
These populations a r e  thought t o  have been introduced i n t o  Ca l i fo rn ia  sometime 
p r i o r  t o  1890. The boundaries of these  r e d  fox populations apparent ly  do not over- 
l a p  with t h a t  of t h e  S i e r r a  Nevada Red Fox. 

RECOVERY EFFORT: The Department has funded s tud ies  on red  fox d i s t r i b u t i o n  (1977) 
and taxonomy (1977),  and has cooperated i n  r e d  fox s t a t u s  inves t iga t ions  (1977) and 
a high a l t i t u d e  furbearer  s tudy (1979). The harves t  of all red  foxes i s  p roh ib i t ed  
i n  Ca l i fo rn ia .  Department personnel cooperate i n  a Carnivore Study Group with 
f e d e r a l  agency and un ive r s i ty  personnel.  

FUTURE MANAGEMENT: The Department w i l l  cooperate with t h e  U.  S. National Park 
Service,  and Universi ty of  Ca l i fo rn ia ,  Berkeley i n  furbearer  inves t iga t ions  on 
fede ra l  lands .  The Department may i n i t i a t e  a  s tudy i n  o r  near Lassen National Park 
t o  determine winter  a c t i v i t i e s  of S i e r r a  Nevada Red Foxes i n  an area  of concentrat ion.  
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S h i  JOAQUIN XI? FOX 
(Vulpes macrot is  mutica)  

CLASSIFICATION: S t a t e  - Rare 
Federal  - Endangered 

DESCRIPTION: The San Joaquin K i t  Fox i s  a  smal l ,  p a l e  gray fox with except ional ly  
l a r g e  e a r s ,  long  l e g s ,  and a  black- tipped ta i l .  Adult foxes weigh 1.8-2.7 kg 
(4-6 l b ) .  

DISTRIBUTION: This subspecies  of  k i t  fox (two o t h e r  subspecies  a r e  found i n  
C a l i f o r n i a )  occurs  from t h e  f o o t h i l l s  around t h e  southern  end of t h e  San Joaquin 
Valley no r th  along t h e  v a l l e y  f l o o r  and e a s t e r n  f o o t h i l l s  t o  t h e  v i c i n i t y  of 
V i s a l i a  i n  Tulare County, and nor th  along t h e  western f o o t h i l l s  and i n t e r i o r  
c o a s t a l  range va l l eys  t o  t h e  v i c i n i t y  o f  t h e  Concord Naval Wea2ons S t a t i o n  i n  
Contra Costa County. The San Joaquin K i t  Fox h i s t o r i c a l l y  occurred i n  a t  l e a s t  
1 4  C a l i f o r n i a  coun t i e s ,  and populat ions o r  occas iona l  foxes s t i l l  e x i s t  i n  each 
of  t h e s e  count ies .  However, h a b i t a t  l o s s ,  which i s  t h e  major cause of  t h e  dec l ine  
o i t h e  k i t  fox,  has p r a c t i c a l l y  e l iminated  t h i s  subspecies  from t h e  v a l l e y  po r t ions  
of  Kings, Kern, and Tulare count ies .  I n t e n s i v e  a g r i c u l t u r e  i s  t h e  primary l and  use 
p r a c t i c e  i n  t h e  l a t t e r  coun t i e s ,  i n  which t h e  g r e a t e s t  k i t  fox d e n s i t i e s  probably 
h i s t o r i c a l l y  occurred.  I n  t h e s e  t h r e e  coun t i e s ,  t h e  fox inhab i t ed  p r imar i ly  t h e  
a lka l i- s ink  p l a n t  a s soc ia t ion .  Fur ther  no r th  i n  t h e  San Joaquin Valley and i n  t h e  
f o o t h i l l s  and coas t  range v a l l e y s ,  t h e  k i t  fox occupied annual grass lands  ( p r a i r i e s ) .  
These grass lands  e x i s t  today i n  a  l a r g e  po r t ion  of  t h e  h i s t o r i c a l  acreage ,  but  a r e  
threa tened  by conversion t o  a g r i c u l t u r e ,  overgrazing,  and off- road-vehicle use .  
Because t h e  southern San Joaquin Valley,  which was t h e  cen te r  of t h e  o r i g i n a l  
d i s t r i b u t i o n  of t h e  San Joaquin K i t  Fox, has been l a r g e l y  converted t o  a g r i c u l t u r e ,  
t h e  fox i s  b a s i c a l l y  now a  c r e a t u r e  of  t h e  f o o t h i l l s  and i n t e r i o r  coas t  range 
v a l l e y s .  Elk H i l l s ,  Elkhorn P l a i n ,  and Carr izo  P l a i n  a r e  c e n t e r s  of f o o t h i l l /  
coas t  range k i t  fox  abundance. The l a s t  v e s t i g e s  of  na t ive  vege ta t ion  on t h e  San 
Joaquin Valley,  as  well  a s  l a r g e  acreages i n  t h e  coas t  range v a l l e y s ,  may be l o s t  
t o  c u l t i v a t i o n  wi th  t h e  increased  water  de l ive ry  from t h e  proposed Pe r iphe ra l  Canal 
p r o j e c t .  Two San Joaquin K i t  Foxes a r e  on e x h i b i t  f o r  educat ional  purposes a% 
Roeding Park Zoo i n  Fresno. 

RECOVERY EFFORTS: A San Joaquin K i t  Fox iiecovery Team has  been appointed by t h e  
Direc tor  of  t h e  U. S. F i sh  and Wild l i fe  Serv ice  t o  prepare  a  p lan  f o r  programs t o  
r e s t o r e  t h e  k i t  fox t o  nonendangered s t a t u s .  Night hunt ing  has been p r o h i b i t e d  
wi th in  most of t h e  range o f  t h e  k i t  fox by t h e  C a l i f o r n i a  F i sh  and Game Commission. 
An interagency po l i cy  has been e s t a b l i s h e d  among t h e  C a l i f o r n i a  departments of F ish  
and Game and Food and Agr i cu l tu re ,  and t h e  C a l i f o r n i a  A g r i c u l t u r a l  Commissioners 
Associat ion,  t o  review county rodent c o n t r o l  programs i n  a r e a s  inhab i t ed  by 
endangered and r a r e  spec ie s .  An i n t e n s i v e  s tudy of  San Joaquin K i t  Fox d i s t r i b u t i o n ,  
dens i ty ,  and h a b i t a t  use i s  underway a t  Elk H i l l s  Naval Petroleum Reserve No. 1 i n  
western Kern Counzy, sponsored by t h e  U.  S. Department of  Energy and t h e  U. S. Navy. 
The U. S. Bureau of Land Management has  r e c e n t l y  funded surveys of k i t  fox den 
occurrence i n  t h e  Bakersf ie ld  D i s t r i c t .  

FEURE MANAGEMENT: A recovery plan w i l l  be prepared i n  1981, and w i l l  inc lude  
e s s e n t i a l  h a b i t a t  recommendations so t h a t  l and  a c q u i s i t i o n  may proceed. The 
C a l i f o r n i a  Department o f  Water Resources w i l l  fund a s tudy,  beginning i n  1981, t o  - 
determine t h e  s t a t u s  of  t h e  San Joaquin K i t  Fox on t h e  s i t e  of  t h e  Los Vaqueros 



Reservoir p r o j e c t  i n  Coctra Costa County. Night hmtir.g shoed be p roh ib i t ed  
throughout Sar. Joaquin K5t Fox rar?ge. Much f i e l d  work i s  needeti t o  answer c_uestLons .~ 

abou-, t h e  d i s t r i j u t i o r  a d  b i o l c g  of  k i t  foxes ,  e s p e c i a l l y  in T i l a r e  3 u t y  and t h e  
upper Sa l inas  Valley of P!!onserey and S a z  Luis :bispo coun t i e s .  

Diaz, '. 1978. San Joac_ll i~ K i t  ?3x s t - ~ d y ,  1978. Ca l i ? .  Dep. F ish  Game, Nongame 
W i l d l .  I nves t .  F ina l  Rep., S-'d-2, Y-1.2. 

Laughrin, L .  1970. San J o a q ~ i n  k i t  fox - i;s d i s t r i j u t i o n  an2 abuEdmce. C a l i f .  
7ep. Fish Gaae, W i l d l .  Ikcage. 3ranch Adm. Rep. 70-2. 20 pp. 

Knapp, D .  K. 1973. Effec ts  sf a g r i c - d t u r a l  development i n  Kerr. County, C a l i f o r n i e ,  
or. t h e  San Joaquin k i t  :ox i n  1977. C a l i f .  Dep. Fish Game, Nongame 'rliLd1. 
Inves t .  F i n a l  i?e?., 3-1-1, V-1.21. 51 pp. + eppend. 
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SAN JOAQUIN KIT FOX DISTRIBUTION 

A t  The Crossroads, 1980. Cal i f .  De?. of Fish and Snme. 

135 



ISWXD FOX 
(Urscyon l i t ' o r a l i s )  

CLASSIFICATION: S t a t e  - Rare 
l e c e r a l  - Not LLsted 

3ESCRIPTION: The I s l a n d  Fox i s  s i n i l a r  i n  c o l o r a t l o n  t o  t h e  Gray Fox (pepper and 
s a l t  d o r s a l  coa t  with rufous t o  buffy underfur )  of  nainland C a l i f o r n i a ,  but  i s  
smal le r  with a  conspicuously shor t  t a i l .  

DISTRIBUTION: :he I s l a n d  Fox i s  confined t o  San Miguel, Santa Rosa, Santa  Cruz, 
Santa Ca ta l ina ,  San Nicolas ,  and San Clemente i s l a z d s  o f f  t h e  coas t  of southern  
C a l i f o r n i a .  San Yiguel I s l a n d  ( a l s n g  with t h e  Anacapa I s l a n d s  and Santa Barbara 
I s l a n d ,  on w5ich t h e  fox i s  not  found) i s  administered by t h e  U.  S.. Nat ional  Park 
Serv ice  as  p a r t  of  Channel I s l a n d s  National  Park.  Santa Rosa, Santa Cruz, and 
Santa Ca ta l ina  i s l a n d s  a r e  p r i v a t e l y  owned; most o f  Santa Cruz i s  a h i n i s t e r e d  by 
The Nature Conservancy. San Nicolas and San Clemente i s l a n d s  a r e  administered by 
t h e  U .  S. Navy. 3 e  Major t h r e a t  t o  t h e  I s l a n d  Fox i s  competition by t h e  l a r g e r  
f e r a l  Domestic Cat on San Nicolas and San Clemente i s l a n d s .  Habi ta t  l o s s  due t o  
human development has occurred on Santa C a t a l i n a ,  San Nicolas ,  and San Clemente 
i s l a n d s .  The negat ive  e f f e c t s  of  "ral  Goats on n a t i v e  vegeta t ion  and landforn  
a r e  ex tens ive  on Santa Cata l ina  and San Clemente i s l a n d s .  A t h r e a t  o f  d i sease  t o  
t h e  I s l a n d  Fox through contac t  wi th  t h e  Black Rat e x i s t s  on San Miguel I s l a n d .  

RECOVERY EFFORTS: The Department i s  coopera t ing  wi th  t h e  U .  S. Navy t o  remove 
f e r a l  Domestlc Cats from San Nicolas I s l a n d .  The U. S. Navy, i n  t h e  removal pro- 
gram conducted by i t s  b i o l o g i s t s ,  i s  a l s o  s tudying t h e  I s l a n d  Fox popula t ion .  The 
U .  S. Navy has p roh ib i t ed  importat ion o f  domestic animals by ~ x i l i t a r y  and c i v i l i a n  
personnel  t o  San S ico la s  I s l a n d ,  and has p roh ib i t ed  feeding of f e r a l  c a t s  on t h e  
i s l a n d .  Fe ra l  Goats a r e  being removed from San Clemente I s l a n d .  The Department 
i s  coopera t ing  wi th  t h e  Marine Science I n s t i t u t e  a t  t h e  Univers i ty  of C a l i f o r n i a ,  
Santa Barbara, t o  s tudy I s l a n d  Fox biology on Santa  Cruz I s l and .  The U. S .  National  
Park Serv ice  has sponsored a  s tudy by t h e  Santa  Barbara Museum of Natura l  H i s to ry  - 
on t h e  n a t u r a l  resources  of  Channel I s l a n d s  National  Park,  inc luding  t h e  biology 
of t h e  I s l a n d  Fox on San Miguel I s l and .  

FUTURE MANAGEMENT: The f e r d  Domestic Cat removal program should be continued on 
San Nicolas I s l and ,  and a  s i m i l a r  program should be i n i t i a t e d  on San Clemente 
I s land .  A Black Rat e rad ica t ion  program should be i n i t i a t e d  on San Miguel I s l and .  
Fe ra l  Goats should be removed'from Santa Ca ta l ina  I s l and .  
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WOLVERINE 
(Gulo &) 

CLASSIFICATION: S t a t e  - Rare 
Federal  - Not Listed 

DESCRIPTION: The Wolverine i s  the  l a r g e s t  t e r r e s t r i a l  member of t h e  weasel family 
(Mustel idae) .  It i s  a small bear- l ike  animal with a pa le  f ace  and dark brown f u r ,  
and two broad yellowish s t r i p e s  t h a t  s t a r t  a t  t h e  shoulders and jo in  on t h e  rump. 
The t a i l  i s  s h o r t  and bushy. 

DISTRIBUTION: The Wolverine occurs i n  t h e  S i e r r a  Nevada from Tulare County nor th  
t o  Plumas County, i n  the  Coast Range from Lake County nor th ,  and a,cross C a l i f o r n i a ' s  
northern t i e r  of counties .  Prefer red  h a b i t a t  i s  a l p i n e  f e l l - f i e l d s  and subalpine 
foreszs  of Lodgepole Pine and Red F i r .  Wolverine observations a r e  a t  general  
a l t i t u d e  ranges of 488-1463 m (1600-4800 f t )  i n  t h e  coas t  range, and 1311-3292 m 
(4300-10,800 f t )  i n  t h e  S i e r r a  Nevada. A t  l e a s t  65 observations of Wolverines have 
been reported t o  t h e  Department s ince  1970. 

Despite i t s  wide d i s t r i b u t i o n  i n  Ca l i fo rn ia ,  t h e  Wolverine has never been common. 
Like t h e  S i e r r a  Nevada Red Fox, which occupies much of  t h e  same range and h a b i t a t ,  
the  Wolverine i s  t r u l y  a r a r e  animal i n  t h e  b i o l o g i c a l  sense. It occurs i n  s m a l l  
numbers over a wide range. Degradation of i t s  h a b i t a t  through high a l t i t u d e  timber 
harves t ing ,  road const ruct ion  and s k i  a r e a  cons t ruct ion ,  and human dis turbance  of 
t h i s  t r u e  wilderness species ,  a r e  t h e  t h r e a t s  t o  t h e  maintenance of i t s  population. 

RECOVERY EFFORTS: The Department cooperated i n  a h igh- al t i tude  furbearer  s tudy i n  
1979. It cooperates i n  a Carnivore Study Group wi th  f ede ra l  agency and u n i v e r s i t y  
personnel.  The Department records all observations of  Wolverines i n  Cal i fornia  by 
loca t ion ,  a l t i t u d e ,  and vegeta t ion  type. 

FUTURE MANAGEMENT: The Department w i l l  continue t o  cooperate wi th  t h e  U. S .  National 
Park Service and t h e  Universi ty of Ca l i fo rn ia ,  Berkeley, i n  furbearer  inves t iga t ions  
on na t iona l  park lands .  A thorough survey i s  needed t o  determine Wolverine d i s t r i -  
bution and dens i ty  throughout i t s  apparent range, but  it i s  d i f f i c u l t  t o  f i n d  these  
e lus ive  c r e a t u r e s .  Tracking i n  snow nay be t h e  only  f e a s i b l e  method t o  f ind  enough 
Wolverines, so t h a t  dens i ty  est imates can be made. 
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GUADALWE FUR SEAL 
(Arctocephalus t o m s e n d i  ) 

CLASSIFICATION: S t a t e  - Rare 
Federal - Endangered 

DESCRIPTION: The Guadalupe Fur Seal i s  d is t inguished from t h e  s l i g h t l y  longer 
Ca l i fo rn ia  Sea Lion and o the r  eared s e a l s  by having a long pointed snout ,  low fore-  
head, and s o f t ,  dense, plush,  blackish-gray f u r .  

DISTRIBUTION: Before exp lo i t a t ion ,  t h e  range of t h e  Guadalupe Fur Seal  extended 
from the  Fara l lon  I s l ands ,  west of  San Francisco,  south t o  San Benito I s l a n d ,  off 
Lower Ca l i fo rn ia ,  Mexico. The species w a s  be l ieved e x t i n c t  during two periods 
(1895-1926; 1928-491.. This species  breeds only  on Guadalupe I s l a ~ I d ,  Mexico, but  
i t s  population i s  slowly increas ing i n  numbers. One o r  more Guadalupe Fur Seals  
have been s igh ted  on San Miguel Is land each year  s ince  1968. A small male was 
found beached i n  Monterey Bay during 1977. It subsequently died while undergoing 
r e h a b i l i t a t i o n .  The t o t a l  population i s  est imated t o  number s l i g h t l y  more than 
1,000 animals. 

RECOVERY EFFORTS: Guadalupe I s l and  has been declared a marine m a m m a l  sanctuary and 
t h e  species  i s  f u l l y  protec ted  by t h e  Mexican government. F u l l  p ro tec t ion  has been 
extended t h e  species  i n  U. S. waters under r egu la t ions  promulgated by t h e  Marine 
Mammal P ro tec t ion  Act. 

FUTURE MANAGEMENT: I n i t i a t e  cooperative s tud ies  with Mexico t o  monitor t h e  popu- 
l a t i o n  and determine what measures can be taken t o  increase  t h e  numbers. The 
Universi ty of Washington and National Marine F i she r i e s  Service ,  Marine Mammal 
Division, began a study of t h e  species  i n  1976. 
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CALIFOPXIA 3I::IORN SHEEP 
(& canadensis c a l i f o r n i a n a )  

CLASSIFICATION: S t a t e  - %re 
Federal  - Not Lis ted  

DESCRIPTION: The Ca l i fo rn ia  Bighorn Sheep i s  brown t o  grayist-brown wi th  a white  
rump, and has massive c o i l e d  horns ( s m a l l ,  not  c o i l e d  i n  females)  which s p i r a l  
back, o u t ,  and then forwar t  t o  complete an a r c .  I n  these  cha rac te r s ,  t h e  C a l i f o r n i a  
Bighorn Sheep c l o s e l y  resembles ozher bighorns, but  has smal le r  horns.  

DISTRIBUTION: The Ca l i fo rn ia  Bighorn Sheep i s  one of  t h r e e  subspecies  of  bighorn 
sheea i n  C a l i f o r n i a ,  and i s  r e s t r i c t e d  t o  t h e  S i e r r a  Nevada and Warner Mountains. 
P r i o r  t o  r e i n t r o d u c t i o n  e f f o r t s  beginning i n  1979, t h i s  subspecies was found i n  t h e  
wi ld  only i n  t h e  v i c i n i t y  o f  M t .  Baxter and M t .  Williamson i n  Inyo Comty .  I n  1979, 
sheep were success fu l ly  reintroduced t o  Wheeler Ridge i n  Inyo County from M t .  Baxter .  
I n  198c, sheep were re in t roduced from M t .  Baxter t o  Lubkin Creek i n  Inyo County and 
t o  t h e  southern  Warner Yountains ( ~ a i a e r  Canyon) i n  Modoc County. The cap t ive  herd 
a t  Lava Beds National  Monument i n  Siskiyou County, which was in t roduced from B r i t i s h  
Columbia i n  1971, was decimated by pneumonia through contac t  wi th  domestic sheep i n  
summer 1980. 

RECOVEFiY EFFORTS: The 3epartment,  i n  cooperation wi th  t h e  U .  S. Fores t  Se rv ice ,  has 
t r ansp lan ted  bighorn sheep from t h e  Mt.Baxter herd  t o  t h r e e  o t h e r  h i s t o r i c a l  s i t e s  
i n  t h e  S i e r r a  Nevada (Wheeler Ridge and Lubkin Creek) and southern 'darner Mountains 
(Raider  Canyon). Thus, C a l i f o r n i a  Bighorn Sheep a r e  occupying f i v e  s i t e s ,  t hose  
above p lus  t h e  M t .  Williamson s i t e ,  w i th in  t h e i r  former range. The Department has  
been represented  i n  a five-agency team organized t o  manage t h e  bighorn herd  a t  Lava 
Seds Nat ional  Monument. Several  Lava Beds bighorns were moved t o  form a nucleus 
herd i n  t h e  southern Warner Mountains i n  e a r l y  1980, a d  o the r  sheep were addei  t o  
t h i s  herd from M t .  Baxter l a t e r  i n  t h e  sp r ing .  However, t h e  rena inder  o f  t h e  penned 
Lava Beds herd  d ied  a f t e r  con t r ac t ing  pneumonia. The U. S. Fores t  Serv ice  and U. S. 
National  Park Serv ice  sponsored a r e c e n t l y  completed s tudy on t h e  ecology of 
C a l i f o r n i a  Bighorn Sheep on t h e  Inyo Nat ional  Fores t .  

FUTURE MMAGEMEXT: No re in t roduc t ion  e f f o r t s  a r e  planned i n  1981, bu t  t h e  r e i n t r o-  
duced herd a t  Lubkin Creek w i l l  be s t ~ d i e d  and nay be augnented i n  1982. The M t .  
Baxter herd w i l l  be under s c r u t i n y  t o  determine whether it car. c o n t r i b u t e  more 
bighorns t o  f u t u r e  re in t roduct ior .  e f f o r t s .  The Department w i l l  prepare a management 
p lan  f o r  C a l i f o r n i a  Bighorn Sheep so t h a t  any h t u r e  r e in t roduc t ion  s i t e s  a r e  f u l l y  
assessed  as t o  t h e i r  r e l a t i v e  value t o  bighorns.  The Department w i l l  cont inue  t o  
cooperate wi th  t h e  U .  S.  ores st‘ Serv ice  and U. S. National  Park Serv ice  t o  manage 
Ca l i fo rn ia  Bighorn Sheep i n  t h e  S i e r r a  Nevada. 
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?ENIIISL7UR BIGHORN SHZEP 
:= canacepsis  cremnobates) 

CLASSIFICATION: Szate  - Rare 
Federal  - Not L i s t ed  

DESCRIPTIOiV: The Penicsular  Bighorc Sheep i s  pa l e  brown with a  white  r m p ,  and has 
massive c o i l e d  horns ( s m a l l ,  not c o i l e c  i n  females)  which s p i r a l  back, o u t ,  and then 
forward t o  complete an a r c .  

3IS?RIBUTIZN: The Pecinsular  3ighorn Sheep i s  one of  t h r e e  subspecies  of bighorn 
sheep i n  C a l i f o r n i a ,  and i s  l o u d  from t h e  San J a c i n t o  and Santa Rcsa rnountain 
ranges i n  Rivers ide  County south  through Anza-Borrego Deserx S s a t e  Park t o  t h e  
Jacumba ?lomtains i n  San Diego County. It a l s o  occurs  ir Xexico (3a;a CaLi fo rc i a ) .  
The major f a c t o r s  con t r ibu t ing  t o  Peninsular  Bighorn Sheep dec l ine  a r e  h a b i t a t  l o s s ,  
human d i s tu rbance ,  l a c k  o f  s u f f i c i e n t  water  sources ,  and d i sease .  Disease i s  
suspected as  t h e  cause of low lamb s u r v i v a l  i n  t n e  Santa Rosa Mountains, begicning 
i n  1977. 

RECOVERY EFFORTS: The Department conducts h e l i c o p t e r  surveys of  Peninsular  Eighorns 
i n  t h e  Santa  Rosa Mountains twice a  yea r .  Waterhole counts of sheep a r e  conducted 
every t h r e e  y e a r s  i n  t h e s e  mountains. A waterhole count i s  conducted annual ly i n  
Anza-Borrego Park. The Park has  c losed  a  major road near  a  c r i t i c a l  bighorn water 
source dur ing  t h e  summer. Severa l  thousand ac res  of bighorn h a b i t a t  have been 
r e c e n t l y  acqui red  i n  Anza-Borrego Park. Over 10,117 ha (25,000 acres  ) of habiza t  
have been acqui red  i n  t h e  Santa Rosa Mountains by t h e  Ca l i fo rn ia  Wi ld l i f e  Conserva- 
t i o n  Board. Three eco log ica l  reserves  which p r o t e c t  bighorn h a b i t a t  have been 
e s t a b l i s h e d  by xhe C a l i f o r n i a  F i sh  Game Commission. Two of t h e  r e se rves  
(Carr izo  Canyon and Magnesie Spr ing)  were e s t a b l i s h e d  p r imar i ly  f o r  bighorns,  
t h e  t h i r d  (Hidden Palms) was e s t a b l i s h e d  p r imar i ly  f o r  t h e  Deserc Slender  Salamander. 
Tle Departxent develops water  sources and recommends key h a b i t a t  a r e a s  f o r  pub l i c  
a c q u i s i t i o n .  'Iwo h a b i t a t  management p lans  have been deveioped j o i n t l y  by xhe 
Department and t h e  U .  S.  Bureau of Land Management. 

FUTURE MMAC;ENENT: A c t i v i t i e s  conducted by t h e  Department, Department of Parks and 
Recreat ion,  and U. S .  Bwea-u of  Land Management, a s  described above, w i l l  cont inue.  
I n  a d d i t i o n ,  a  s tudy t o  de te rn ine  t h e  ex ten t  of  d i sease  i n  t h e  Santa Rosa Moun ta i~s  
bighorn >ooulat ion i s  needed. 
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EXTIXCT EXTIRPATED WILDLIFE OF CALIFOXVIA 

Ex t inc t  

Several  C a l i f o r n i a  animals a r e  now e x t i n c t  throughout t h e i r  range:  

Pasadena Freshwater Shrimp Shoshone Pupfish 

Sooty Crayf i s h  

Xerces Blue* 

Clear  Lake S p l i t t a i l  

T h i c k t a i l  Chub 

Sthenele Satyr* Santa Barbara Song Sparrow 

Strohbeen's  Parnassius* 

Atossa F r i t i l l a r y *  

Antioch Dunes Katydid* 

San Clemente Bewick's Wren 

Gray Wolf ( P l a i n s  subspecies)  

Long-eared K i t  Fox 

Ca l i fo rn ia  Gr izz ly  Bear 

Ext i rpa ted  

The following animals no longer  e x i s t  i n  Ca l i fo rn ia ,  but  t hey  s t i l l  e x i s t  ou t s ide  
t h e  s t a t e :  

Woundfinx* 

Flannelmouth Sucker*" 

Columbian Sharp-tai led Grouse 

Gray Wolf (Cascade subspecies  ) 

Jaguar  

Whi t e t a i l  Deer"* 

" insec ts  - 

**These do not  occur i n  Ca l i fo rn ia  today.  They e x i s t e d  i n  Ca l i fo rn ia  a t  one t ime,  
al though t h e r e  i s  no f i rm evidence of  t h i s  f o r  t h e  f i s h  spec ies .  




